Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


^1 


I^« 


,ii 


( 


9 


*/*« 


/    uii 

lUUMSUl 

t^     UWIVE 


LIBftAftr    ^ 

lUUMSUirofitkillllilNt 

WNiVE»S(TY.       . 


/\6To?>f 


AclDBlIT  or  MaTDI 


I  hereby  certify  that  printed  copies  of  the  Proceed inga  for  1878  hnve  been 


presented  at  the  meetings  of  the 

Academy 

as  foliows : 

- 

Pages      Bto   24    .                        .    March 

5,  18T8. 

25  to   S8    . 

April 

2,  1878 

"         57  lo    88    . 

" 

0,  1878 

80  to  104    . 

May 

31,  1878 

"       105  to  130     . 

June 

4,  1878 

"       131  to  130    . 

18,  1878 

"       187  lo  158     . 

35,  1878 

"      153  lo  300     . 

July 

33,  1878 

'■      aOl  lo  310     . 

'■ 

80,  1878 

"       217  to  304     . 

August 

6,  1878 

"      38510  380    . 

27,  1878 

"      381  lo  328     . 

Novcmbe 

B,  1878 

■ 

•  V     .     •   - 


1  ■     ■ 


< 


.  t  .1 


•  •  ■  • 


UST  OF  CONTKlBUTdRS, 

With  r§ftr§ne$  U  ik$  HWiral  ariUiM  MiiMMttf  ^«m*.  *  .  .  |  ^ 
F«r  ▼•rbfti  ComaoiiintloBt  im  0«aml  Indts. 


ClMpmAn,  n.  C.    On  the  Btnictnre  of  the  Oorilk  (Pie.  III.-IV.)  ....  885 
Conre,  Elliott,  end  H.  C.  Tarrow.    Notee  on  the  Nntnrml  History  of 

Fort  Meoon,  X.  C,  and  Vicinity,  No.  4 81 

Seme.  No.  5 897 

Crrwon,  E.  T.    Ocecriptions  of  new  Spedee  of  North  American  Beee  181 
Drtt-riplion  of  Ichneumonida,  chiefly  from  the  Paclflc  Slope  of  the 

United  Suteeand  Britieh  North  America 848 

Enniii  Jacob.    The  Electric  Constitution  of  the  BoUtr  System 108 

Elements  of  the  Sidereal  Syntem 1*^4 

rniliUniitli,  K.    On  the  Alknli  of  the  Plains  in  Bridger  Valley,  WyominK 

Tf  rrltorv 43 

Stiliianiti',  a  ui*w  Mineral ir>4 

Siiffclliir,  from  Pilte's  Piak,  t'ol 156 

Hyatt.  Alplirii!>.     On  a  new  Species  of  Sponge  (PI.  I.) 163 

KtngV.ry.  J.  S.     NoteH  on  the  North  American  Cariilea  in  the  Museum 

«»r  the  iValKnly  Acatlemy  of  Science  of  Salem,  Muhh 80 

K<rni^'.  ifr<i   A.     On  the  Atwocialion  of  GrvMHUlarite,  Zoinite,  lleulan- 

ilitr,  and  Lridyite,  a  new  ^iM'cies HI 

I^w  i«.  Jamrs.     ( >n  U nio  subrtmtnitus.  Say 278 

Mr(N«>k.  Urv   H.  (*.     The  Haailira  Spider  and  her  Snare 124 

N(»tr  on  the  Pn>bal>le  <ff*o;;raphi(*al  DiHtrihution  of  a  Spider  by  the 

Tra.1.-  \Vin«iH 136 

Mri^ttiilrii.  .1.   II.     He<*i»very  of  all  the  Facultien  In  a  Pige<m  from 
ubirti  K(»ur  tirtli«i  «if  the  I'piMT  Portion  of  the  (Vn*brum  hnd 

U-rn  rmmvi-il   342 

Macyck.  \Vm  li.,  ami  A.  W.  Vogde!«.     Description  of  a  New  FohhiI  from 

I  hi-  K  *r*tiii«-«  iii-^  lii-ilfi  of  (  liarlrston,  S.  < ' 272 

HiiiKl.  T    l>      Oil  A  \w\\  of  S«r|NMiiine  and  Steatite  in  Uudnor  Town- 

•l»<|t.  I )ri.iH  arr  ( "o. ,  Pa 402 

UiiTli.  iiWftfrr,  \V.  S    \V.      Notice  of  the  late  Dr.  Piekering 106 

U>  'irr.  J   A      Oil  iiii*  Mecbaniral  ttenesi-*  of  TikMU  ForniH 4"» 

I  »r*cnpiion  of  a  New  S|M>ciet  of  Smynthuruii •^■'^ 


iV  LIST   OF   CONTRIBUTORS. 

Stenrni,  R.  E.  C.  Descripllon  n(  n  Mew  Hpecies  ol'  DolabclU,  from  tliP 
Golf  of  CftlifomU,  wiiu  ReniRrks  on  oilier  Rnre  or  Little-known 
Spedea  from  tUe  Same  Region  (PI.  VII.) 39fl 

fitevenson,  Wm.  C,  Jr.    Additions  lo  Mr.  Cooke's  paper  ''On  (lie 

Vnlsei  of  llie  United  Statea" 86 

atreetB,  Thoa.  H.    Pelagic  A nipliipoda  (PI.  II.) 276 

Waciiamulli,  Clifls.,  and  Frank  Springer.     ^TraDsition  Forms  in  Cri- 

noids,  and  Description  of  Five  New  Species 321 

Wliito,  C.  A.  Description  of  New  Species  of  Invertebrate  Fossils  from 
the  CnrlKinirerons  and  Upper  Silurian  Rocks  of  Illinois  and 
Indiana 2B 


rilOCEEDINGS 

OF   TUB 

ACADEMY  OF  NATURAL  SCIENCES 

or 

PHILADELPHIA. 


1878, 


Jamtary  1,  1878. 

The  I*roHi<Iciit,  Dr.  KrHriiE.NiiERUEK,  iu  the  chair. 

TIiirt^M'ii  iiiomlxTH  prosi'iit. 

'['!«♦   I'.. ; It » will.:  |»:i!'«'r?*  were  prosmtcd  for  piiYiIicatioi) : — 
•  •  \..:,^   «»ii   thf    Nritnral    History   of    Fort    Macon,   N.  (\,  and 
\   .   \.'\  '  No.  J  «.*'  Iiv  Kliiott  roiu'H,  M.n.,  and  H.  <'.  Yarrow,  M.I). 
'•Oil   tin-    M«-(-li:tnii-:il   iirnrsis  of  Tooth  Fornis,**   l»y   «Iohn   A. 

Il  Nil'  : . 


.Jam  aky  H. 

TIm-  rji-Hid.-nt,  I)r.  Ivisi'iiKMiKUuKK,  in  tlio  chair. 

I  :.    tv-oni*  nn'tulnT**  prrsrnt. 

I  :..  -ItriiliH  "f  .1.  P.  Kiitland,  nuMnhfr,  and   Hr.  I^ouis  Pfuiiror, 
.•ir.  i    r.'it.    i'.    \vv^    \"«»n    K>rnIn.H-k,   l'orrl•^pon^U•nts,    wvro    an- 

i.«'.'ii  1  1. 


.1  AM  AUV    ir». 

TIm-  fn-^ih'nt,  l>r.  Ill  hcnKNHKiKiKit,  in  Iho  chair. 
r**rn? y  -.  \  tn<  nil'rr«*  prrnrnt. 
A  }  :*r^  r  «ntilliMl  "  I>«r*criptiohM  of  Now  SpccioH  of  Invcrlchralc 
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Fossils  from  the  Cftrboniferous  and  Upper  Silurian  Rocks  of 
Illinoia  and  Indiaua,"  by  C.  A.  White,  M.D.,  was  presented  for 
publieation. 

Boring  of  Corollas  from  the  Outside  by  Honey-Bfen. — Mr. 
TnoMAS  Meedan  referred  to  the  practice  of  tlie  humble-bee  in 
boring  the  corolla  instead  of  entering  by  tlie  mouth,  even  when 
there  might  be  no  great  difficulty  in  doing  so.  A  few  years  ago 
it  was  not  noticed  tliat  any  flowers  were  despoiled  of  tlieir  sweets 
in  this  extraneous  way,  but  it  was  now  known  that  the  list  of 
plants  so  treated  was  very  large,  and  the  bnrobie-bee  in  America 
had  already  lost  considerable  of  iU  reputation  as  an  agent  in  the 
cross  fertilization  of  flowers.  He  liaii  carefully  watched  the 
houey-bcc  for  some  years,  but  could  never  feel  sure  that  it  alao 
bored  the  corollas  in  the  same  way,  for  though  he  had  ollen  seen 
them  working  from  the  outside,  he  suspected  that  thoy  used  the 
boles  made  by  the  humble-bee.  Mr.  Kyder,  at  one  of  our  meet- 
ings, had  insisted  that  the  honej'-bee  did  actually  work  occasion- 
ally in  this  way,  and  Mr.  Meehan  said  he  was  thus  led  to  go  over 
the  subject  again,  proving  Mr.  Kyder  to  be  right.  Late  in  the 
autumn,  long  after  most  other  flowers  were  g<me,  and  with  no 
bumble-bees  about,  scarlet  sages,  Satoia  splendens,  for  nearly  a 
week  together,  received  the  sole  attention  of  the  honey-bees, 
which  worked  among  the  flowers  in  great  numbers,  in  all  cases 
boring  the  corollas  near  the  base  from  the  outside. 

In  connection  with  this  fact,  be  said  that  among  the  scarlet 
sages  were  a  large  number  of  the  pure  white  variety,  but  tlic  bees 
visited  them  precisely  as  they  did  the  scarlets,  going  to  either 
indiscriminately.     As  bees  usually  contrive  to  work  on  one  kind 


1»>.T  NATVRAL  SCIENCES  OF   PHILADELPHIA.  11 

fr.te-rr-«l  it  liftoil  I  ho  leviT,  anil  force<l  the  Iruo  nut  her  on  the  back 

•  f  ti.i-  in*^('f*t,  whirh  ill  us  rarrit»<l  pulli-n  to  niiothor  Howor  to  he 
!•'  i%hr<i  :ii::iiiist  the  sti'^ina  on  cnti'riii^.     It  was  cU*ar  that,  how- 

•  wr  rr:i«*<'ii.ihU*  this  8fi'tiKMl  hvhoihetiirallv,  it  cotihl  have  little 
f-i:it;i:itii«ii  in  fad  in  thoHo  lon^j-tiilK'il  Saliuaa,  An  insect  of  the 
!«••!•  \  l>«i*  Hize  coiihi  not  entfi*,  and  n  sinaller  one  that  CduUl, 
nt.ijM  lu't  U-  larp-  enon^li  in  reach  the  Mli«rinas  which  were  hii;h 
u;>  .-xl  Hit'  zi|H'X  of  the  arch  of  the  corolla.  Only  lon^-ton^ueil 
i:.--'Jj*  ri»tiM  extract  honey  l»y  way  of  the  month;  hut  as  they 
::.-ii-*c  «iiily  tlu'ir  tongues  into  the  flowers,  keepintr  tiieir  bodies 
•■ii!«i!i-.  till-  lever-like  a«Ia|)tation  to  tile  bodies  of  insects,  as  sug- 
;:i-:i-'l  by  the  prevailing  hypothesis,  had  no  force. 

'Vr-^rrt/  f*t*imtlutittns  o/  th**  Xt'fjro  Brain. — I>r.  A.J.  PAUKEa 
r>!wnrW«d  that  as  v«'t  our  knowledge  of  the  cerebral  convolutions 
■I.  thf  \aii<inH  rare**  is  very  hcanty.  (Jratiolet,  Marshall,  and  a 
f.w  nMjt-r  invc^ti:;ators,  have  published  desrriptions  of  single 
iri:ii*,  »i:d  h:ive  pointed  out  certain  peculiarities  existinjr  in 
:i.«u:.     ]!fy«intl  thiM,  however,  little  has  been  done,   and  the  ob- 

•  'i  'f  \\\v  prrM*nt  coniniitnication  is  to  dire<*t  attention  to  some 
of  *!m'  ]»rint  ipal  points  noticed  in  the  btudy  of  thirteen  negro 
i'liti*.  nnd  one  mulatto. 

(ir:i:ii<U'l,  in  his  stuijies  <%t  the  brain  of  the   Hottentot  Venus, 

r    !ifdtbat   III  the   normal    position   of  the   brain,  the   inland   of 

11-   .  n  i«  dj-iii,rt!y  \i'»iblt'.      M:ir>*li:iil  Mftrrwaid>  touiid   the  same 

;-     .  ..*r.t\   III  till-  bi:iiii  •)f  a  Iiu*«liW(iin:iii.  antl  >U;jl:«'**1*^  thr  |>roh:i- 

■\    '  \r.\\    .1    i-i  :i   rh:ii:irt<-ri**t  i(*   of   tlir     {^•sjr.'*    Il:iili;   filihi;    the 

',     .1  -ii  lit  (i.  rii\  i«-r  tii:il  th«'  lIolt**iitiit    \'rniis\\:»«n  irally  M  Ibish- 

M    '...!.,  :if.il  iHit  a  l(<*t ti'iitot.      In   siudxin*'  tin*  nrL'io  br:iiti  :is  it 

I'.-.:.!-.    i!*ill'  ill    lhi*i   cnuiitiy,  !>r.  I'aikrr  had    i'lMiiid   the   sriiiie 

"  :.  i  '.•-n  \\v\\    ni:uUrii    in    iiinr  ('a**«->,  and  pncrptible    in    the   le- 

:.  I  :.  lij  f'liii.      It    Would   thu«   sfciii   to    br   chanu'tri'iNt ii'   of  the 

'  I  •    :    'hf-r  li.riii  of  till*    jio-^ics  MJone.      In  thf  br:(in  of  a  iniil.Mtto, 

•■■     •  "liVoiitl  ii'tit    of    whirh    \\v\v    rXrci'd.liuIy   x%i'Ii    dr\  fjoprd,  t  he 

^■1  •    J  4  4  M.::!!  Its   u:c>  found,  :il!hou:^h  not  to  so  !n:irki'<l  an  extent 

:.«  ,u  rii    i.fjiii.     >iii('«'    it    i.'«  tliiiN  i-Mpabh*  of  licin;;    iraiiMnitlt-d 

**    ■  ti  T    «     irn'i-   1^  cros<.r<l  with   :iiiotiiir.  it    uould    Mppriir   to   br   a 

\   ':    ••    :\ii.|    >ti.iiiL:Iv  lii:irk(-d    rn  iiiiai  it  v.      Allhou^h   thi-^C'iidi- 

'     ■    .'f  'ii.i    i.rsj!i»  l-iMin  !•»  I'tital  in    it-«  i-harmMrr,  as  was    n<>lrd    by 

••    .'  •  .t  '    iitii  M:ii**ii:ill,  It  is  not   f<iiiiiil  III  the   ailiiit   bia.n  of  any 

?..•■•„•  V    t,i'i-»  fni   lifori  iliril. 

1  .  *'^.\i.iii  t'l-'^nri-,  aNit,  pri'-<*nt  s  ccitain  rharat  tn  ist  ics.  In 
*- '  ■  w  ;..'•.•  h;-*  ti--ui'e  a-mids  olihi|n('lv  iipwaids  ami  l»arkw  aid". 
I      •'».    lor  iM\t»mah,  Mar-hall  f«»und    thai    il    a^-unirtl  at    its    aiile- 

*  ,    •:!.•. n  a  li«'ii/«»iilal  diii-rtiMU.  ih.-   |...-«ifnMr  jH.itiiUi  takmi:  a 
•'..   I       'ij  inaih   p<  rpi-iiilifiilar    ti»this       llr    aUo    points    out    the 

*  .;•    j.n  -il'.ari'.x    in  thr  fi-juii-  ^ixrii  I'V  tiratinjit  j'f  tlir  Ilottmtot 
^'  ..  I-.      I'Lis  peculiaiity  of  the  S\l\ian  fi>>nie  was  aNo   lound  in 


12  PROOEEDINOS  OF  THE  ACADIMT   OV  [1878. 

the  negro  hrains  which  Dr.  Paiker  had  etudted.  In  the  mnlatto 
it  presented  the  same  aiipeai-anL-e  nsin  the  wliite  biain.  The  length 
of  the  Sylvian  ftssiire  aUo  varies,  as  was  noted  by  Marshall  in 
the  brain  or  the  ISushwoman. 

Average  length  orSylvian  fissure  in  10  white  brains  is  8|  in. 
"  "  "  "      in  13  negro  brainsExS   In. 

Length  or  Sylvian  fissure  in  mulatto  k  3j  in. 

The  frontal  convolutions,  as  a  rule,  are  simpler  and  better 
marked  in  the  negro  than  in  the  wliite.  Gratiolet  states  that  in 
the  Kuropean  the  lower  frontal  coiivolution  is  the  moKt  clearly 
defined,  while  the  upper  and  middle  more  often  rnn  into  each 
olber.  In  tlie  Bnshmnn,  he  says,  on  the  contrary,  the  upper  re- 
mains independent,  while  tlie  middle  and  lower  l)lend.  In  the 
negro  brains  of  this  country,  this  does  not  seem  to  be  the  case — 
at  least  in  those  which  had  l)een  examined,  the  lower  frontal  con- 
volnlion  seemed  to  be  as  well  defined  as  the  upper. 

The  fissure  of  Rolando,  or  central  tissure,  is  simpler,  straighter, 
and  less  undulating  in  its  course  in  the  negro  than  in  the  white, 
and,  consequently,  the  anterior  and  posterior  central  convolutions 
partake  of  the  same  character. 

Tlie  interparietal  flssui-e  is  present  in  the  apes  as  a  distinctly 
marked  typical  fissure,  but  in  man,  as  exemplified  by  the  white 
race,  it  is  so  broken  np  by  bridging  convolutions  that  its  exist- 
ence as  a  distinct  tissuie  was  not  recognized  until  18(>6,  when  its 
typical  character  was  first  pointed  out  by  Turner,  who  gave  to  it 
the  above  name.  It  has  been  recognized  as  an  important  and 
typical  fissure  only  by  Panecb  and  Ecker,  Bischoff  states  that 
in  thu  fa-tiLS,  and  is  lypk.il;  hnl  Ihnl  in  tlii.'  iidult 
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which  lies  between  the  lower  end  of  the  posterior  central  convolu- 
tion and  the  upper  end  of  the  fissure  of  Sylvius,  the  supra-mar- 
ginal iohule  of  Gratiolet,  was  described  by  him  as  peculiar  to  the 
human  brain.  It  is,  however,  represented  in  the  brain  of  the 
apes,  although  not  expanded  and  developed  into  a  lobule,  as  it  is 
in  man.  A  careful  study  of  the  negro  brains  at  his  disposal,  had 
shown  that  even  this  excess  of  development  is  not  absolutely 
characteristic  of  the  human  brain.  In  one  negro  brain  the  photo- 
s^raph  of  which  was  presented,  this  lobule  is  entirely  absent,  the 
brain  showing  a  deficiencj'  in  this  region  greater  in  proportion 
than  is  found  in  the  apes.  The  interparietal  fissure  runs  directly 
into  the  upper  end  of  the  Sylvian,  their  place  of  union  being  di- 
rectl}'  back  of  the  posterior  central  convolution ;  consequently 
there  is  absolutely  no  supra-marginal  lobule  developed.  In  the 
brain  of  the  Bushwoman  described  by  Marshall  this  lobule  was 
present,  relatively  well  develo|)ed,  although  smaller,  according  to 
this  author,  than  is  found  in  the  European.  It  was  marked  by 
several  secondary  sulci.  It  was,  however,  better  developed  than 
in  the  Hottentot  Venus,  being  larger,  more  complex,  and  project- 
ing to  a  greater  extent  over  the  Sylvian  fissure.  In  the  brain 
above  described  it  was,  therefore,  more  ape-like  than  in  either  the 
Bushwoman  or  Hottentot  Venus.  In  the  remaining  negro  brains 
examined,  this  lobule  presented  itself  in  variously  developed  con- 
ditions. In  two  cases  it  was  small,  and  not  marked  by  any 
secondary  fissures.  The  remaining  brains  approached  more  to- 
wards the  condition  as  found  in  the  white  race,  but  were  all  less 
complex  and  smaller  than  is  the  case  in  the  latter.  In  the  mu- 
latto it  was  as  well  developed  as  is  ordinarily  found  in  the  wijite. 
He  then  passed  to  the  consideration  of  the  occipital  lobe,  and 
here  the  negro  brain  displays  its  ape-like  peculiarities  to  a  greater 
extent  than  in  any  other  portion  of  the  cerebral  surface.  This 
lolw,  as  it  is  foun<l  represented  in  the  apes,  is  comparatively  sini- 
j»le.  It  is  separated  from  the  parietal  lobe  by  a  well-marked 
transverse  fissure,  the  so-called  perpendicular  fissure;  the  mesial 
portion,  corresponding  to  the  fissure  known  in  the  human  brain 
as  the  parieto-occi|)ital,  is  called  the  internal  f)erpen(licular,  while 
the  lateral  portion  is  known  as  the  external  perpendicular  fissure. 
In  most  of  the  monkeys,  such  as  CV/>//s,  (Ji/nocephalua^  Cercopi- 
thrrui^^  Maracui*^  etc.,  these  two  fissures  are  continuous;  but  in 
man  and  the  higher  apes,  such  as  the  Orang,  Cliimpanzeo,  etc., 
Ihey  are  separated  into  two  distinct  fissures  b\^  the  (levelopuient 
of  a  bridging  convolution,  tiie  so-called  superior  external  transi- 
ti«»n  or  connecting  convolution,  the  />//  dt'.  pai<nage.  Hupericur  ex- 
(frne  of  (i ratiolet.  The  same  condition  is  also  found  in  Af<'leH 
and  HitUibalex,  In  man  this  convolution  is  largely  developed, 
and  alters,  to  a  great  extent,  the  a])pearance  of  this  region  as 
found  in  the  ajws.  This  convolution  he  had  found  invariablv 
smaller,   less   developed,  and   simpler  in  the  negro  than  in  the 
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white.  In  one  negro  brain  it  was  so  iraperfectly  developed  that 
the  internal  and  external  ])crpcnr1icnlnr  liasurea  weie  superBclally 
continuous.  The  fissure  corieaponding  to  the  external  perpcn- 
dkuliir  is  also  better  developed  in  the  negro. 

It  has  been  asserted  that  the  separation  of  the  parieto-occipital 
fissure  on  tlie  mesial  surface  from  tlie  calcarine,  by  means  of  the 
lower  iuternal  connecting  coiivohitioii  {pti  de  passage  tn/irietir 
itilerne,  Or.)i  is  eharacteristic  of  the  ape  as  distingnislied  from  the 
human  brain.  Huxley  has  shown,  however,  that  in  the  brain  of 
ACeli'ii  pamscimtiie  parietooccipitnl  and caiearine  join  each  other; 
anil  BischolTlias  remarked  the  same  circumstance  aa  existing  in 
liylobatKX.  In  all  other  monkeys  and  apes,  as  far  as  present  ob- 
servation extends,  the  parieto-occipital  is  separated  from  tlie  cai- 
earine by  this  convolution.  Bischoff  slates  that  this  convolution 
is  always  present  in  man,  but  is  deeply  sunk  within  the  depths  of 
the  parieto-occipital  fissure.  Ecker  also  describes  this  as  repre- 
sented in  man  as  a  deeply  concealed  convolution  under  the  name 
of  the  gyrun  cunei.  That  this  entering  of  the  parieto-occipital 
into  the  caiearine  is  not  a  characteristic  always  found  in  the  brain 
of  man  was  shown  hy  the  photograph  of  a  negro  brain,  whicb 
showed  this  convolution  as  well  developed  as  it  is  in  the  apes, 
presenting  a  width  of  nearly  one-quarter  inch  superficially,  and 
separating  completely  the  parieto-occipital  from  the  caiearine, 
Tliia  is  the  first  iiumnn  brain  in  which  this  complete  separation 
has  been  pointed  out.  It  is  the  mesial  surface  of  the  same  brniu 
in  wliich  was  noticed  the  complete  nb.aence  of  the  supra-marginal- 
lobule,  and  these  two  points,  and  the  large  and  simply  marked 
occipital  lo1>es,  in  connection  with  numerous  other  points,  stamps 
this  brain  as  the  most  ape-like  of  human  brains  yet  described. 
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inferior  internal  connecting  or  bridging  convolution  visible  super- 
ficially, and  completely  separating  the  parieto-occipital  from  the 
calcarinc,  etc. 


January  22. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty-six  members  present. 
The  death  of  Edward  Tatnall,  Jr.,  was  announced. 

Habits  and  Intelligence  of  Vespa  maculata. — Mr.  Thomas  Mee- 
HAN  exhibited  j'oung  branches  of  Fraxinus  excelsior^  and  of  tiie 
common  lilac,  which  had  been  stripped  of  their  bark  during  the 
summer  by  the  large  yellow  hornet.  The  insects  had  been  care- 
fully watched  at  the  work.  They  visited  tiiese  trees  in  large  num- 
bers, and  carried  the  strips  of  l)ark  awa}'  in  tiieir  mouths.  For 
what  purpose  they  used  the  bark  could  not  well  be  ascertained. 
It  was  generally  supposed  that  they  collected  the  matter  from 
wliicli  their  huge  nests  of  paper-like  material  were  made,  from 
fonce«  and  other  dead  woody  matter.  He  thought  it  remarkable 
that  the  insect  should  collect  from  plants  of  the  same  natural  order 
only,  as  far  as  careful  examination  of  other  plants  in  the  vicinity 
could  deci<le.  This  hornet, he  observed,  was  gifted  with  great  intelli- 
gence ;  on  an  occasion  he  had  observed  one  with  a  summer  locust, 
Rcveral  times  its  own  size,  endeavoring  to  rise  with  it  from  the 
grrnind  and  lly  awny,  but  failed  from  the  great  weight  of  the 
locust.  It  then  walked  with  its  prey  about  thirty  feet  to  a  tall 
maple,  %vhich  it  ascended  to  the  to|),  and  then  flew  otf  with  its 
burden  in  a  horizontal  direction.  There  was  more  than  instinct 
in  this  act.  There  was  reasoning  on  certain  facts  and  judgment 
accordingly,  and  the  insect's  judgment  had  proved  correct. 


January  29. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Forty-seven  members  present. 

A  paper,  entitled  '*  On  the  Association  of  Grossularite,  Zoisite, 
Ileulandite,  and  Leidyite,  a  new  Species,"  by  Geo.  A.  Koenig, 
was  presented  for  publication. 

7'he  M'ule  of  Ii**co(jnifion  amonrj  Antn. — The  following  state- 
ments were  made  by  Mr.  McCook  of  certain  tentative  experiments 
upon  two  species  of  ants,  as  to  the  mode  of  recognizing  each  other, 
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and  distJDguIsliing  felloiv  formicarians  from  congeners  of  alien 
nests. 

Every  dweller  within  town  wnlle  is  fiimiUnr  with  the  little  crea- 
tures popularly  known  (in  some  quarters  at  least)  as  the  "pave- 
ment fttits,"  and  known  in  myrmeuolojty  under  the  name  of  Tetra- 
viorium  ceexpilum.  Early  in  the  s|>rin^,  as  soon  as  the  season 
haB  gathered  a  comfortable  degree  of  warmth,  these  insects  are 
seen  issuing  from  the  gravel  or  soil  of  gaitleii  walks,  or  from  l.lie 
earthen  seam  that  liiiids  together  the  bricks  of  the  pavement. 
Around  the  openings  whence  the  ants  issue,  arc  seen  email  circu- 
lar mounds  of  sand  or  soil  which  have  been  accumulated  l»y  tho 
out-bringing,  one  by  one,  of  the  particles  of  earth.  But  the  chief 
notoriety  of  these  ants,  not  unlike  their  fellow-ci'eatures  of  the 
genuis  homo,  is  due  to  their  martini  instinuts.  Hundreds,  even 
tliousands,  of  them  are  often  seen  wnging  battle  with  great  ferocity 
and  persistence.  One  battle,  which  was  noted  close  by  the  wall, 
within  the  hiclosnrc  of  a  clinreh  on  liroad  Street  and  Penn 
Square,  was  prolonged  for  a  period  of  two  weeks  and  acverai 
days.  At  least  the  same  spot,  during  that  period,  whenever  ob- 
served, showed  always  the  same  phenomena  of  a  battle-field,  tlie 
contestants  of  wliidi  were  apparently  tlie  same.  Two  points  of 
great  interest  have  arisen  concerning  these  Amazonian  emmets — 
for  tliey  are  veritable  Amazons,  the  warriors  lieiug  composed 
wholly  of  the  ifOrkerH  or  iienlem,  who  are  undeveloped  females. 

First,  why  do  they  fight  at  all  ?  They  aie  of  one  species,  ap- 
parently of  one  formicary  or  nest.  The  very  first  act  upon  issu- 
ing from  the  winter  quarters  is  to  engage  in  this  war,  which  is 
often  well  nigh  a  war  of  extermination  on  both  side^.  Frequently 
lhronu;hr'iit  the  season  these  lio^tilitiL'S  are  renewed.     If  thtj  indi- 
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in  %  rontititial  motion,  the  tips  (1cflcril>ing  parabola  and  circles. 
A I  the  iiMN*tiii<;  these  organs  touch  and  embrace  the  face  ;  if  the 
(•Artii*^  U«  frit^ntU  they  pans  on,  if  foes  they  straiglitway  interlock 
maniiit'les  aiitl  *^  fall  to.*'  Here  one  will  see  man}'  scores  of  ants 
*:nifslins?  together  in  a  heap  that  is  chaos  to  mortal  eyes,  but 
wiiit  ii  M*em9  to  the  emmet  senses  to  present  no  difllculties  in  the 
w!iv  of  recognition.  Smaller  groups  are  scattered  over  the  battle- 
tS«M:  the««^  are  otivM  aggregated  as  follows:  two  individuals  in 
cotiflirt  are  joined  bya  third,  who  applies  her  antennn,%distinguishes 
tii«-  enrmy.  and  falls  upon  her.  A  fourth,  fifth,  many  other  ants, 
».il  MtfuctimeH  thus  l)e  found  masMcd  upon  one  poor  warrior,  who 
i*  litiTally  U'ing  torn  limb  from  limb.  Other  groups  are  com- 
l^'^tl  f»f  several  mem)H>rs  of  one  faction  and  many  of  another. 
There  are  frequent  instances  of  single  combats,  particularly  on 
thi'  mrir:;in  of  the  battle-tield,  but  toward  the  centre  of  conflict  it  ap- 
|*far"»  t<i  lie  «|uite  the  fixed  habit  of  these  groups  to  be  compose<l 
a«  al«»ve.  Kvidently,  an\  thing  like  chivalry  or  ''fair  play"  is 
Tijeeti-*!  fri»m  the  cotle  of  emmet  honor.  In  all  these  cases,  how- 
rirr.  the  |»ower  of  recognition  never  seems  for  a  moment  to  waver 
ur  r\fii  hef«itate. 

It  iiccuinNi  to  .\fr.  McCVnik  that  this  recognition  was  based 
u»-in  a  eel  tain  odor  whieh  in  differt'nt  lU'greeH  of  intftiHi'ti/  is 
rmitted  by  the  re»|»eetive  fMctions.  Or,  which  seems  less  likely, 
U{M«n  thepreMtMiee  in  the  individuals  of  the  eoinbatants  n/ two  diH- 
•»  '  "*i-'rs.  TImh  tlegi«*e  of  odor,  or  difltTenee  in  odor**,  he  suj)- 
p  ••■!  iiiiirlit  b»' di'[>endenl  upon  some  temporjiry  <lit!eren(e  in  the 
I  '.\  -hMl  riind:tii>n,  M^'e,  or  eiivironmeiil  of  the  Mnt:ig«)ni>t«<.  Sup- 
i-  —  .]:;j  Thnt  tln*rr  wvir  i\u\  b.'t'^is  of  t  riit li  Ji)  this  tlieorv,  it  further 

•  -•tnM«.|  t<i  hirn  that  thr  pn'^eiuM*  of  an  artiticial  and  alien  per- 
il :i  •■  ••!■  ••iifticirnt  Ktretiiith  to  neutrali/t>  llu*  tlistiii(*livr  animal 
i-l'-t-*.  «.r  d«*L:nM-s  nf  odor,  and  environ  the  conihatants  with  a  for- 

•  j?i  ,tii  I  muiiiion  tjdor.  Would  have  the  teiidfiU'V  to  eontu^e  tlie 
M,'*  :iii«i  disturb  or  destmy  th«*ii"  pow«'r  ol  reri»«;nit ion.      In  whieh 

•  a^i-  iii*  •■itiij«-cturr<l  tint  the  result  ini^ht  bt*  their  paeKu'ation  and 
ft'i  ••ii>-i!::ttiMU.      lit'  thrret'iiM'  niJide  tin*  lollowiutj  tc»*ts:  — 

I"  11*1.  h«-  eii||<M-tfd  a  nuuiU'r  ot'  combatants  IVoin  a  haltle  being 
f'  <ij!il  ujitiii  a  thiwrr-horder,  rlosr  to  a  t«'ner,  at  hi**  residnire,  and 
{!ii'fd  thitn  toi^i'ther  in  a  glass  j:ir  upon  ^oine  soil.  Ilr  ^hook 
t'l*  rii  ■|«iiti*  \ii»oMMi-»lv  S4'\er:d  times,  so  that,  if  possihir,  ihe  me- 
f  iisi.ti  .•*!  :i;!it!itioh  iniLfhl  si'|i:iiatr  tin*  eombatants.  Tlir  ants 
m.trjjtd  fi«»m  tin*  noil  to  roittinue  f»r  to  rt'eommeuce  tiiiir  liLTht. 
\\  l.i'ii  \\iv  siiitMi-r  of  llu'  I'aitli  w:is  wril  rovrrrd  with  tht>m,  and 
I*.*'  K.itfii*  was  .ni^aui  at  its  iMiirht,  he  introduerd  into  iIm'  jar  a 
|M  i.i  •  f.|  |i'i|mt  s'ituiati'd  with   eolii'^ne  water.      The  <*tl'«Tt   was  in- 

•  ;.itiT  :itH  tills.  TIm'  ants  nhowrd  no  si;^r|,H  of  pain,  dis|iIcMsurr,  oi* 
ir.:«»\i'  :i!i«ifi.  Indri'il,  some  rau  freely  ovrr  tin-  papt-r.  Ibit  in  a 
\*t\  ff-H-  s*M  i>nds  ihf  wairiois  had  un«Ias|nM|  mandihlrs.  it  Icast'd 
thv.r  h"ld  of  «-niMnir*i'  h'.;?*.  anleiinie,  and    bodies,  and   alter  a  mo- 
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mentttry  conrusion  be^an  to  burrow  galleries  in  the  ctirth  with  the 
utmost  hnrmouy.  0  n  tlic  pni't  of  some  there  was  tlie  appearance 
of  thus  escaping  from  the  artificial  odor ;  bnt  there  was  no  renewal 
of  the  battle.  The  qnomiam  foea  dwelt  together  for  several  days 
in  alisolute  unity  and  fraternity,  amicably  feeding,  burrowing,  and 
building.  Thus  the  perfume  of  the  cologne  proved  an  eminent 
paciQcator  of  the  coni'.ending  emmets,  and  so  far  verified  the 
theory. 

A  second  experiment  was  tried  in  another  glass  jar,  with  like 
result.  There  was  one  exception,  two  ants  continuing  to  flght 
after  the  cologne  had  hecn  introduced.  Af^er  closer  examination 
Mr.  McCook  found  that  one  of  them  was  nearly  dead,  and  was 
holding  fast  an  antenna  of  lier  enemy  with  a  death  grip,  from  which 
escape  was  impossible.  Three  days  after  tliis  he  decanted  the 
contents  of  this  jar,  nuts  and  soil,  into  jar  No.  1,  and  the  two  par- 
ties fraternized  completely. 

A  third  experiment  was  made.  A  large  number  of  the  warring 
ants  had  been  lifted  into  n  box,  partly  filled  with  soil,  wliich  com- 
municated by  ft  glass  tube  with  a  smaller  box.  The  larger  box 
was  about  ten  inches  long  and  eight  inches  in  depth  and  width  ; 
both  boxes  had  sliding  glass  covers.  The  original  purpose  was 
to  observe  the  battle  at  leisui'e,  determine  how  long  the  creatui'es 
would  flght,  and  also  if  eventually  the  parties  might  not  separate 
and  the  defeated  retreat  to  the  smaller  box.  However,  he  con- 
cluded to  follow  up  the  above  observations,  and  abandoning  his 
first  pnrpose,  introduced  cologne  as  before  into  that  end  of  the 
box  in  which  the  combatants  were  principally  engaged.  The  same 
effect  followed.  In  less  than  two  minutes  every  sign  of  hostility 
had  ceased,  except    in  llie  ease  of  two   pairs,  in  that  end  of  llie 
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Attentif'D  was  lu-xl  directed  to  our  larjje  Pennsylvania  Car- 
y«  liU  r  ant  t  ^'(iw*/«*//i"/i/x  /Vw//^///ra/»ic//w),  and  a  seritrs  of  experi- 
tr.rri:"'  m:ide  of  the  same  nature  as  the  above.  In  his  studv  was 
an  art.fi«Mal  formieary  of  those  insects,  whicli  had  l^een  sent  to 
h  ru  fn^tn  tiie  Alh'f^heny  .Mountains.  The  ants  had  hecn  taken 
frf'TD  a  branch  of  an  oak  tree  in  mid-winter,  and  were  sent  frozen 
up  «i:hin  a  section  of  the  f«)rmicary.  This  section  was  almut  one 
f^>-it    iu   liMi^tli  and  seven  inches  in  diameter.     The  most  of  the 

•  M-i  wiTe  renic^veil  from  the  nest  and  placed  in  a  glass  bottle,  to 
a!l  .i|>|*i*aiance  ipiite  dead.  On  entering  his  study  the  followinj^ 
iXi' •(»!».;.  Mr.  McCook  was  surprisi'd  to  find  that  the  ants  had 
ri\i\i<^l  iu  the  hrat  of  the  room,  had  cut  a  clean  tubular  liolc 
:)i:«>ii;:h  the  cmk.nnd  were  crawling  over  the  top  and  sides  of  the 
l-iitjf,  juit  rrady  for  an  emi^rati(»n.  They  were  depo8ite<l  in  a 
larjji'  jln*4i4  Jar,  and  were  llie  subjects  of  various  experiments,  until 
t:.f  di-nth  of  llie  qut-en,  ei;:lit  montlis  thereafter.  Amonjj  these 
w»-ri-  \Uo  folIi»win^,  by  way  of  further  lest  in*;  the  theory  above 
*ra:t-.|  r<»itcfrnin!;  the  reeo^jniliou  of  alien  ants.  First,  Mr.  .Mc- 
r.Mtk  pia«*t-d  in  the  formicary,  which  at  the  time  consisted  of  a 
l>  rVf  **f  tht.*  oritfinal  braucli-ncHt  planted  upr>n  several  inches  of 
^•.i.  «*i>uie  iudividuai*i  of  the  same  specie's  taken  from  the  trees 
Hi  I.ojrui  Sijtuire,  Philadelphia.  These  wure  instantly  attacked, 
aiid  m»-rr  btdu'adfd,  that  U'in;;  the  favorite  modv  of  dealiu*;  with 
«:ii«-'iiii-ii  nniout;  thi'M*  Pennsylvania  (*amponoti.     Individuals  (still 

a  •■:!  \t\\  i«f  tlir  N.'iUie  sprrirs)  wm*  thru  tliornnLThly  CtiVtTi'd  with 
•.    •    :••    ':iji.i- ••r  ri.lniiin'    :iiid   put    iulo   t lu'  t'ormicMrv.     Tliev,  too, 

•  .*^ n-  '•  -ii  .Tipit.'tt ifii.  IhilividuaU  wrrr  now  takfii  friMU  uu'UibiTS 
'■!  '.  .•:■•.  lit] •-:ii  \ ,  -ul'irrii'il  1 1»  t  In*  c«»liiir|n.  finnlLrHl ioti,  and  ri'slon-d 
:  ■  •  II'  i.'.'^i.  TIh'V  w«t«-  wrlmnn'd  lioinr  iinh.MrnnMl.  Th»'  uln)le 
!  :  :i:-  i»\  w.'ii  liitii  stitifiijly  pfl'fillUfil  bv  nn*:ili's  ofnitlfMl  pelU'tS 
^  »K«'l  .11  <  ••iixjiti-,  hihI  miicii  :int*^  ot' tin*  n:iui4*  *«p('^i^^«  fn»ui  LoLiau 
>  .    -ir^  ■.  will*  li  liMil    lurn   tirjitrd    \h   llif  •*:iiiu'  \v:i\,  wen*  put  into 

•  I    ii.,'l-T  III' t  ii<:r  iii<»iint:iin  con^rmciH.     Tlie  r»'-nll  wliicli  had  I'ol- 
•^•■1    .It    til*'    pK'VhiU'*    I'Xpri'init'nts,  Mppc:ii-<'d    oni'c    nnuf.     Tlie 

.:i'  i,  it  r^  Wfii'  iii»!  aMai'kt'd  uitli  «|!iiti'  tin'  saim*  prompt ucns,  but 
..  *  •-  I  lil  th«-\  wi-ri'  btouiriit  to  tin*  unuidilijar  «^uillotinr,  and 
;;.•■  7  I  -ir  •:i«»'*r'»  di  p'l^itril  iu  or  railirr  on  tin*  ci-iurtiTv  wlii»"li  these 
. I: «..■»•-.  :iic  iir:irly  alwM\s  siiic  to  iNtaltli'^h  wlifii  lln-rr  are 
I.  .!.]•  !••  .•«  'I*':i'.li«.  ani'Mi-^  tliiMii  tjp  on  th«'ir  premises.  Thn«*  the 
:•  •  .  '*•-!"!  III'*!-  r\|>iM  iiihiit  •«  iipi>n  t  hr  iu<nb*  of  r(*<-ii<^nition  :tnioiiiX 
r*'.'*  '■!  ' '.  /'■  ■.  .  •  ■//•••I 'f/.  "w,  puint  !•»  a  <'«HH-ln'»ion  din-rtlx"  tin*  rt*- 
*•!*•  "riliril  iiHb«-:iti-ii  b\  similar  iib*«i*rvations  wit  h  Ttlrnhinrnun 
i.      Mr.    Mi-<'«i<»k    hiiprs    whrn    a    I'avorabb'    <»ppor!niii!v 

•  »•  I  I  pi«  "••  nlH  l«»  (-••ntiniir  tli>  liiu'  ot"  olis»'rvalion»*.  The  n'»»iilts 
.i:t  I  iJ  "ii  ii-ii.'il.  III'  'irti  liisi\  «•  as  IJH'V  appear,  not  only  beranj^e 
•.'.■■.    >-••:•»  •••    I  »■    Ml    I  lii'iiisr|\  !•-«*    Mitrre-^tinu    ami  vahialtle.  I»n!    in 

•  •!■:•:  *  »  -*Minilit«  UMpiiiv  anions;  iitlh'i'^  in  the  saim*  «liu'«t  M»u, 
:iti  I  !•*  ii%  !i  -11. •  .•!•.. t  n HI ^  and  inl<iniialion  whieh  other  ob>i;i\eib 
MiW    \  M  :ii'b-  to  make. 


or  THE   ACADEMY   OF  [1878. 

Dr.  C.  N.  Peirce  was  elected  a  inember  of  tfae  Council  in  place  of 
Dr.  R."S.  Kendertliiie  elected  Curator. 

Messrs.  S.  Fisliei-  Corlies  and  Clarence  S.  Bement  were  elected 
membci'H  of  the  Finance  Committee. 

Griffith  E.  Abhot,  George  Wolf  Hidstein,  Frank  11.  Rosen- 
fiarten,  John  K.  Valentine,  James  Huiiekcr,  Albert  H.  Smith, 
M.D.,  John  A.  Ryder,  and  Charlotte  TJhleu  Olscn,  M.D.,  were 
elected  members. 

Tbc  following  were  elected  Correbpondcuts  :  John  McCrady  of 
Sewanee,  Tenn.,  Cliarles  T.  Minot  of  Roslindale,  Mass.,  Henry 
Hicks  of  London,  J.  W.  Hulke  of  London,  Thomas  Belt  of  Lou- 
don, II.  G.  Seeley  of  London,  W.  T.  Tbistleton  Dyer  of  London, 
Archibald  Geikie  of  EiUiibnrgh,  James  Geikie  of  Edinburgh, 
Charles  Barrois  of  Lille,  M.  E.  Jannettnz  of  Paris,  Emil  Sauvage 
of  Paris,  Ch.  Velain  of  Paris,  Edmond  Pellat  of  Paris,  H.  Filliol 
of  Paris,  Michael  Yaoek  of  Vienna,  and  Karl  von  Secbach  of  Gdt- 
tinsen. 

The  following  papers  were  ordered  to  bo  printed : — 
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verm  OH  THX  vatubal  histobt  of  fobt  macok,  k.  c,  akd 

▼ICnriTT.    (Ho.  4.) 
BT  DR.  ELLIOTT  COUES  AND  DR.  H.  C.  YARROW. 

When  the  present  serifs  of  i>ai)crs  was  projected,  it  was  intended 
t:ia:  thev  should  give  a  full  account  of  the  zooh)gy  of  the  locnlity, 
s*  ^tutlii-«l  by  the  writers  <luring  their  successive  rcsi<lence  at  Fort 
MscoD.  Dr.  Coues  was  Post-Surgeon  at  the  Fort  during  1869  and 
1**0,  l»einp  succeeded  in  the  winter  of  1870-71  by  Dr.  Yarrow, 
«:.«•  Vntk  up  the  work  immediately  and  continued  it  until  1872. 

Dr.  Tones  has  already  pul)lislie<l  two  pai>ers  in  these  Proceed- 
iT'z^  HTI,  pp.  12-49,  and  pp.  120-148),  one  on  the  Mammals, 
i>.rd«,  and  Reptiles,  the  other  on  various  Invcrtebrntcs,  chiefly 
M<-ibi«ik9.  More  recently,  Dr.  Yarrow  has  published  (1877,  pp. 
•••:U2I**)  a  thinl  pa|K'r,  on  the  Fishes,  giving  the  joint  results  of 
<'*ir  nr«|«i'ctive  collections — though  it  should   be  added   that  the 

•  .' •^r\sij«»im  are  entirely*  those  made  by  Dr.  Yarrow,  he  having 
*«-^  11  furnishiMl  by  Dr.  Couch  with  simply  a  list  of  the  species  col- 
;.    'f  d  by  lh«'  latter,  as  identifitMl  by  Mr.  F.  \V.  Putnam,  of  Salem. 

T-  .■  jn-.«hl  p:ipfr.  No.  4  of  tin*  snicn,  ^iiipplios  many  onii^^sions 

'.   • '•    tir-l   ailicb',  oil  iln"   MatninaJs,  HinU,  and    Krptilcs — more 

.   ■  ■  .ilriily  llio  biltt-r.     Tin-  Brrirs  of  paptT^   may  bi*  lomplrtcd 

.   ;.!."'.h«r  <-i»niiiMMiiration,  Hiippli'int'iilin^   Dr.  Cours's  article  on 

•  ■  •    Ii\  I  ii«  br;»lr«*  ( .\ o.  *J )  with   tin*  ri*'^iilt*«  of  Dr.  Yarrow's  more 

•  \^  r.'lvl  ••ti^fi'v atiohN  on  si'\rral  I'lasM"*  of  llii*  lower  aiiitnaU. 

1  !.••  wrjt«i-  iiTv  ind»-btr«l  to  Prof.  K.  |).  Copf,  for  ifb*nt ifiralion 

•  f  ---liM  of  till-  Kcptilia  and  l{ati:u-liia  ^ivrn  in  tlir  prrscnt  at'tklc. 

I.   M.\MM.\bS. 
tries  ftseruaaaf.  Tnll. 

(  "Mitifh  on  till*  maiidand  near  Toil  Macon  ;  and  i'*  aUi)  foinnl 
:i'  i!)d:intl\  in  a  lai't:**  marnliv  puTc  of  I'ronnd  ni»l  far  from  <'roa- 
:  r..  :k  o!.i*iion  on  the  North  rnnjlina  Uaihoa.l.  NnnilMTs  ar*- taken 
"...  ;:;  the  fall  an»l  spring  in  lar^;!'  ir<»n  sprini^  liap**,  ilnir  nn-at 
X  I  I-.r  tindui'^  a  rraily  mukft  at  Ni-w  lirrnr,  N.  ('.  Soin«*  «»kiii»* 
••  •  ii  -hifw  oroall  palrJH's  of  liijlit  ^ri/./li'd  fur  rfNcnil^lin;;  r^onn-w  hat 
V  \l  (<(  .i!«i<>nally  si-en  in  "^prcinu-ns  t)f  / '.  aimrnnntiti  fr«»ni  the 
K"<-k\  Mountainn. 
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But  a  single  specimen  observed,  this 
poi'poise-fisliingon  Sliackleford  liRnk.i,s 
The  fishermen  stated  tUat  it  waa  rarely 
Vetpertilio  (Vespomil  fniani,  P-  d*  Bout, 


Hr(i 


^u  Bal 


having  been  talien  at  a 
X  miles  from  Fort  Macon. 
leen  or  captured. 


r  wooded 


Does  not  oecur  abundantly,  a  few  only  being  s 
portions  of  Bogue  bauks. 

BMuroptOTU*  volneell*  (Pall.),  Oeoff. 
Flying  Squirrel. 
This  species  is  quite  common  in  the  woods  in  the  sonthem  ex- 
tremity of  Bogiie  banks,  and  is  also  found  iu  similar  localities  on 

the  mainland. 
TamUt  itrUtni  (L  >,  Bd. 
CliiiTOunk. 
Very  coi 


I  islands  and  mainland. 


Hephitii  mepbitioa  (Shiw),  Bd. 
Coiiimoii  SkuQk, 
Not  abundant  on  the  islands,  but  extremely  common  on  the 
adjoining  mainland.     No  case  heard  of  in  tills  locality  regarding 
the  rabies  whicb  is  occasioned  by  the  bite  of  its  western  congener. 
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•rytkroecphAlaf  (L ),  8w. 

ijuitv  common  in  wocxis,  especially  at  llarker's  Island,  eight 
milr*  northeast  from  Fort  Macon.  This  island  is  also  celebrated 
for  the  Dumlieni  of  mocking  birds  found  there. 

AmtrMtmmj ToeifniM  (Will),  Dp. 
\%  Lii»|KH>rwill. 

Ocranional ;  but  few  seen. 

Cttyfmi  aacrieaant  (L),  Bp. 
Ytl!oW' III  lied  Cuckoo. 

Oci'a!iional. 

CyfBmt  aa^rieaant,  Sharpl. 
Aiurncan  Swan. 

A  ftin^ie  sfiocimen  was  seen  by  Dr.  Yarrow,  Dec.  18,  18*71,  near 
Rirker*s  I^^land,  but  the  people  of  the  vicinity  state,  the  species 
ct  Dot  uncommon.  This  individual  was  noticed  swimming  in  the 
midvi  of  an  enormous  ^^rafl*'  of  red-head  ducks  (Fuligula  ferina 

orrirrirtfina). 

FmlicaU  ▼alUiatria  (WUi.).  SUph. 
<   itM»*  I'nrk  Duck. 

Tj  ^  -|»*Ti«s  h:is  U'en  observed  but  onco,  four  individuals  having 
l-*'.  r.i»::re«l  near  llHiker'M  Nlaiid,  but  we  are  iiifornied  it  is  (juite 
"  »:  fiM-n  in  \\w  \iiiiiiiy  c)f  Cape  Lookout,  fifteen  miles  from  Fort 
M.I.  "'i.  I  lu'  llrsh,  aeconlini;  to  onr  iiiforni:int,  has  not  the  rioh- 
t.i  *•  i.f  fl;i\or  which  characterizes  the  Canvas-back  of  the  Chesa- 

Ot4«Kia  faiea   L  *,  Sw 

« »n*:x-i«in:il,  few  having  been  observed. 

ii  •■.!•  )  Mrri:rt!i%pr. 
A^iindriiii  in  llngue  and  Cove  Soun<lfl. 
■trfvlBialU    Lk  V 

Tiir  <M<-ijrrenre  of  this  spe<Mes  so  far  south  is  interesting.  It  is 
o*'<a%ionally  fouml  on  the  beach  after  severe  stornis.  The  first 
*j-tiiii»-n  <»hsvrved  wn«i  secured  in  I>ecember,  ISTl,  and  otiiers 
•  rfv  auhftefpicntly  taken.    A  nutuber  of  the  older  residents  of  the 
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locality,  to  whom  tlie  s|>eeiioen9  were  shown,  stated  that  tliey  liad 
never  aeea  or  heard  of  sucli  a  bird  previously. 

ni.  REPTILES. 
TUSTUDIHATA. 


Extremely  DUmeroiia;  numbers  are  taken  in  peculiar  nets  set 
in  Cove  Soiiiid. 


Aipidougotei  ferox,  Scfav. 
SoIl-sLfllcd  SunpiH3r. 
Toleralily  comiiioii  iu  fresh-water  streams  of  n 


niand. 


ChclfdrA  tenientinB,  Linn. 
Snupiiiiig  Tiirilc. 
Common  in  miuMy  creeks  of  mainland. 

CUtndo  slaau  (QmeliD).  Copa. 

Box  Turtle. 
Common  in  woods  of  islands  and  mainland, 
Altliongh    a  number   of    otiier    species   of    Testudiiiata    were 
observed,  none  were  collected  or  identified. 


BAURIA. 


AlliKStor  miiiUiippltDiii,  Gmj. 
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fifteen  individuals  over  eight  months  in  a  common  box,  the  bottom 
and  sides  being  lined  with  green  sods,  the  top  covered  with  a  pane 
of  glass.  These  little  reptiles  became  domesticated  to  such  an 
extent  as  to  feed  from  the  hand  when  flies  or  ants  were  offered, 
and  would  also  take  a  drop  of  water  in  the  same  manner.  Unfor- 
tunately a  scarcity  of  flies  and  ants  necessitated  a  diet  of  grass- 
hoi)pers,  which  produced  diarrhoja,  and  all  the  specimens  perished 
from  this  cause. 

The  natives  of  the  "banks"  have  a  great  dread  of  these  harmless 
and  beautiful  creatures,  calling  them  "  scorpions,",  and  it  requires 
considerable  persuasion  to  induce  them  to  touch  one. 

Their  habits  are  somewhat  peculiar,  and  were  observed  during 
their  captivity  with  great  care.  In  the  act  of  copulation  the  male 
mounts  the  back  of  the  female  and  entwines  his  tail  with  hers,  and 
then  seizes  hold  of  the  skin  at  the  back  of  her  neck ;  in  this  posi- 
tion they  will  remain  for  hours,  apparently  asleep,  and  in  awaken- 
ing resume  the  procreative  act.  During  the  day  they  are  of  a 
vivid  green  color,  but  as  night  or  darkness  approaches,  they  lose 
the  bright  green  color,  which  becomes  a  rusty-brown,  this  change 
taking  place  gradually  in  spots  and  patches.  This  loss  of  bright 
color  is  also  produced  by  cloudy  weather.  This  species  fights 
fiercely'  with  Cnemidophorus  (j-lineatus^  and  invariably  conquers 
even  with  opponents  of  twice  their  size.  Under  the  influence  of 
an^rtT  the  under  part  of  the  neck  is  pufled  out,  and  the  green  color 
is  then  extremely  bright.  They  shed  their  skins  frequently  during 
confinement,  and  cease  taking  food  during  this  period,  but,  unlike 
the  serpent,  wiiile  undergoing  this  process,  their  eyesight  is  not 
affected.  In  one  individual,  who  had  suflered  the  loss  of  a  portion 
of  his  tail — a  full  inch  and  a  half — it  was  replaced  by  new  growth 
within  six  months. 

Oligofoma  laterale,  Say. 
Grouml  Lizard. 

Common,  both  on   island   and   mainland.      Generally  appears 
towards  evening. 

Enmecei  f&ieiatai,  Linn. 
Hlue-tailed  Lizard. 

Occasionally  met  with  in  wooded  portions  of  Bogue  banks. 


26  PROCEEDINGS   OF   TOE    ACADEMY   OV  [1878- 

OPHIDIA. 

CandiiODS  miliBTia,  Linn. 

Spnlted  Rattler.  Ground  Rntllpsnakr. 
A  few  iiidividunls  of  tliis  species  are  said  toTitive  been  seen  on 
Bogue  banks,  none,  however,  observed'  or  secured  by  tlie  writers, 
bnt  they  are  quite  common  on  Sliaclilcford  banks,  a  few  miles  from 
Fort  Macon.  It  has  aleo  been  taken  on  the  mainland.  It  is  a 
fact  worthy  of  remark,  that,  wliile  on  Bogne  banks,  ralllesiiakes 
and  raoccosiiis  arc  extremely  abundant,  this  is  the  only  venomous 
si)ecies  found  on  the  neighboring  island  of  Shackleford. 


Very  numerons  in  woods  of  Bogue  banks  and  on  the  mainland 
near  wet  and  marshy  places.  Several  specimens  of  enormous  size 
eecnred.  Tiiey  are  deemed  so  formidable  by  the  residents,  that, 
during  the  warm  months  of  the  year,  no  inducement  will  cause  a 
visit  to  certain  localities  where  these  reptiles  "use."  In  this  con- 
nection it  may  be  mentioned  that  Dr.  Yarrow  was  informed  by- 
several  individuals,  that  both  moccasins  and  rattlesnakes  bad  been 
seen  a  numlier  of  times  swimming  from  the  mainland  to  Bogue 
Island. 
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him.  In  captiritj  thejr  arc  very  gentle,  and  it  requires  very  severe 
pn>Tocation  to  induce  one  to  bite.  Several  specimens  which  were 
kept  in  a  large  box  could  not  be  induced  to  eat  either  mice,  fkogs, 
or  toads,  but  as  several  fine  specimens  of  Ophiosaurus  ventralin 
I  I>aud.)«  kept  in  the  same  box,  soon  disappeared,  it  was  easy  to 
account  for  the  apparent  want  of  appetite.  In  fact,  a  large  male 
was  foun<l  in  the  act  of  devouring  one  of  the  **  glass  snakes."  It 
is  believed  that  other  species  of  Ophiholi^  such  as  O.  doliaiua 
and  tnangnluf^  live  upon  the  islands  as  well  as  the  mainland,  but 
none  hare  been  noticed. 

CttUphls  fsraaUfl,  D*  Ksj. 
Vtrrrn  Snake. 

This  species  is  very  common  on  the  islands  and  mainland,  and 
arcordin^  to  the  writers'  experience  is,  contrary  to  the  generally 
accepte«1  statement,  extremely  irritable  in  captivitj*,  biting  fiercely 
if  diftturbe«l. 

Ctlster  f  as4rivittalii,  Helbrook. 

Cliirkrn-BDske. 

Tenr  numerous  in  woods  of  Islands  and  mainland. 

Coluber  KutUtas,  Udd. 
^J" 'It'll  Racer. 

Saiuv  rt^markn  apply  ns  to  the  preceding  fti>ecio8. 

H»UrodoB  pUtjrhiBU,  I«Atr. 

•^itil  Vi|Mr.     lIo]i;-noHc  Snakt*.     Puff  Adtlrr.     Hlowln^  Adder. 

ri:«-<iininftn  on  inlands  a  Hiii;rU*  hiK*ciincn  only  haviiitr  Ik'cii  cap- 
turr*|  oil  Ho^iie  bankrt,  Nov.  Is71.     Thou*;:lit  to  be  poisonoUH  by 

rr^lil«*llt*i. 

Dromicni  flaTiUtss,  Cop*. 

TliiH  iifw  nii'l  iiitcroKtiiig  Rpecu's  was  discovered  b}'  Pr.  II.  C. 
YnfMiw,  in  tlic  month  of  Nov.  1><71,  on  Ho^^iic  hanks  sonic  ci^ht 
iinlt'H  MMith  of  Fort  Macon,  nrar  marshy  f^roiind ;  and  a  second 
iii«li\i'lii:il  wAfi  Hct'H  Homc  monthn  later  at  the  same  place,  but  was 
nut  rnpturiMl,  as  it  cAcnpcMl  into  the  water.  The  s|H*cimen  was 
f»»rwipl«il  alivi*  to  Prof.  K.  P.  Topr,  who  at  once  declared  it  new 
t<i  •Mit'tH*o.  ami  dcHcribed  It  in  the  l'rm*c<Mliii^s  of  the  Acadrmy  of 
N:i!-irnl  Si'icnceH  of  Tliila.  for  1h7I,  p.  22:t.  At  thin  time  some 
<l...il>t«  nvTv  espre«4M*4l  aH  to  i^liether  a  fieeond  s|HHMmen  wouM 
iViT  ^N'  MfMireil,  but  tli«*  dia^inoHin  of  thiH  eminent  herpetfdotrJHt 
ha«»  l:%tely  been  conflrnKHl  Uy  the  Uiticovcry  and  capture  of  another 
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specimen  by  Mrs.  A.  D.  Lungren,  of  Volusia,  Florida,  as  recorded 
in  Am.  Nat,  Sept.  18T7,  p.  565. 

IV.  BATRACHIA. 

Bans  temporftrla  lylTBtiM  (Lion.},  L«a. 
Wood  Frog. 
Uncommon,  but  few  having  been  seen  on  islands;   more  fie- 
qiieutly  met  with  on  mainland. 

Hyla  venlBDior,  Ls  Caste. 
Tree  Frog  or  Toad. 
Very  common  on  islands  and  mainland. 
SoapMopni  bolbrooki,  IlaTlan. 
Solitary  Spade  Foot. 
A  single  specimen  only  seen  in  woods  of  Bogue  banks,  but  it 
is  doubtless  found  in  tlie  mainland.     Its  nocturnal  habits  may 
acuount  for  its  apparent  scarcity. 
Fl«tIioden  cineTBni  erythronotni  (Qresn),  Cope. 
Bed-bocked  Salamander.     Mud-jjuppy. 
Common.     Residents  fear  it,  as  they  do  most  of  the  lizards  and 
salamanders. 


This  species  occurs,  without  doubt,  but  it  has  not  been  noticed 
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BXSCftlFTIOVS  OF  HEW  SPECIES  OF  IHYEBTEBBATE  FOSSILS  FBOM 
TSZ  CABBOVITSSOUS  AKD  UPPEB  SILUBIAN  BOCKS  OF  ILLINOIS 
AVO  nrDIAVA. 

BY  C.  A.  WHITE,  M.D. 

The  fossils  herein  described  are  a  part  of  an  important  collec- 
ti.iti  that  has  Ikkmi  sent  to  me  for  study  by  Mr.  William  (iurley, 
of  I^an^'ille,  Illinois,  at  which  locality  a  large  part  of  the  collection 
»2i-  made.  Others  were  obtained  by  him,  and  by  Mr.  William 
ti.i-*<»n,  from  well-known  localities,  and  some  new  ones,  in  both 
u.v  >tatfH  mentioned  in  the  title.  The  frequent  discovery  of  new 
f'-rm«*  and  interesting  ty|)es  in  districts,  the  fossils  of  which  have 
Nt-n  «*iudi«Ml  by  so  many  able  paleontologists,  shows  the  exlraor- 
«liii:*ry  profusion  and  variety  of  invertebrate  life  during  paleozoic 
\iiuv,  in  that  great  region  of  which  the  States  of  Illinois  and  In- 
flt.in:i  now  form  a  part.  Collections  of  this  kin<l  also  suggest 
mnny  inj|K)rtant  questions  to  the  philosophical  paleontologist, 
»l  uh.  however,  it  is  not  the  purj>ose  of  the  author  to  discuss  in 
tL«    prt-»i*nt  paper. 

HADIATA. 

ACTINOZOA. 

Oenup  BABTPHTLLUM,  EJwnnlu  and  Ilainie. 
lArypbjllam  fangalni,  White. 

i  ••r.iilum  dri»ns*i«'d,  discoid  ;  inferior  surface  plain,  or  slightly 
'•.M  i\»-.  iljr  principal,  as  well  as  some  of  the  secondarv  sepia 
•\.  ;•«  r»r  ii»:j  tliroiij^h  the  ol»scurely  deveb>ped  epilhcca;  periphery 
•..  !.  I  :it«  !\  -hrxrp.  upper  or  calycular  siirfnce  gently  convex :  siptal 
f  "■^♦tt  i»iily  nh^litiy  <jevelope<l ;  septa  numerous  but  distinct ;  the 
I  r  u<  pil  Hiptnui  <»ppo>»it«'  the  septal  fossett  much  stronger  than 
i:  \  itf  the  other** ;  thr  other  primary  and  secoiulary  septa  both  of 
•»U.«it  e«|u:d  strength,  sharp  upon  their  edges  and  slightly  sinuous 
.•»i.<l  irr»-.:iilar  in  their  cour^e.  The  irrei;ular  disposition  of  the 
*-* '  ».iid:ir\  M'pln,  jKHMiliar  to  the  genus  lUinijthijUum^  is  well-marked 
.u  thiH  ••|H'eie"» 

iMarneter,  iMmm. ;   height,  2J  mm. 

<h*I\    a  •»ini;le  example  of   this    species    has    been    discovered. 
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slight  imperfections  of  wliicli  obscure  the  centre  of  the  under  sur- 
face and  also,  in  part,  the  septal  fossett. 

This  siJCciea  differs  conspicuously  from  B.  Verneuilianum,  Ed- 
wards and  Haime,  the  species  upon  which  the  genus  was  founded, 
and  wliich  was  obtained  from  the  Devonian  of  Perry  County, 
Tennessee  (see  Monog.  Polypiers  Fossilcs  des  Terr.  Paleozoiques), 
in  the  much  greater  number  of  secondary  septa  as  well  as  in  other 
details. 

Position  and  locality.  Shales  of  the  age  of  the  Niagara  Group, 
township  of  Waldron,  Shelby  County,  Indiana. 

ECHINODEKMATA. 
Qnai  FLATYCBINVS,  UllUr. 
Plft^oiinni  Bonoeniii,  White. 

Body  of  the  ordinary  cup-ahajie,  moderately  deep  ;  base  shallow 
basin-shaped,  concave  at  the  middle  of  the  under  side,  or  appearing 
to  be  so  in  consequence  of  the  presence  of  a.  moderately  broad  and 
strong  oircular  ridge  surrounding  the  central  portion,  and  not 
extending  outward  quite  to  the  borders  of  the  base.  I'irBt  radial 
pieces  about  as  long  as  wide,  having  the  shape  and  characteristics 
of  outline  usual  in  cup-shaped  bodies  of  this  genus,  scarcely  more 
convex  than  the  general  convexity  of  the  body ;  facet  for  the 
articulation  of  the  second  radial  pieces  shallow;  second  radial 
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With  the  arms  thus  folded  tlie  whole  animal  had  an  obovate  form. 
Tiie  %tem,  near  the  body,  is  moderately  strong,  and  slightly  ellip- 
tic^ in  outline  of  transverse  section.  Surface  nearly  smooth,  or 
fjkiutiy  corrugaleil.  The  part  of  the  body  above  the  calyx  un- 
kzt«*wn. 

Height  of  IkkIv  to  the  top  of  the  first  radials,  8  mm. ;  greatest 
brt'a«ith«  10  mm. ;  height  from  the  base  of  the  boily  to  the  top  of 
ihe  arms  2C  mm. 

Tni*  *|Mfcies  resembles  P,  acqualis^  Hall,  as  figured  by  Meek  and 
AVorthen  in  Volume  V.  of  the  Illinois  Geological  Reports;  but  it 
ditTiT'*  from  that  species  in  having  the  base  concave  instead  of 
from!»erant,  in  the  proportions  of  the  body,  the  comparative 
»L^>rtui*!i«»  of  the  arms  and  in  wanting  the  peculiar  geniculation  of 
the  pieivs  of  the  double  series  composing  the  arms.  It  resembles 
/*.  /*»'i*.  Miller,  as  figured  by  de  Koninck  and  le  Hon  on  plate 
VI.  Kt*i.*herches  sur  les  Crinoides  du  Terraine  Carbonifere  de  la 
liclj^i'iue,  but  it  differs  in  having  only  two,  instead  of  three 
primary  radial  pieces  to  each  ray,  and  also  in  other  details  of 
fttrurture. 

I't^iU'tn  and  locaUttj.  Subcarboniforous  limestone,  probably 
t'.  %.%iiiit  with  the  Ki'okuk  liiucslone,  Bono,  Lawrence  County, 
1;.  Iitux 

(irnuA  SCAPHIOCRINUS,  Hall. 
icAph^ocnaoi  Oibioni,  Whiir. 

I^'iv  of  iuc<li(iin  hizi*,  or  coinparativoly  small  ;  calyx  roughly 
c..i-'i.:i|H  I  ;  pl:ii4'.<v  modfratt'ly  thick  and  protuboniiit,  espcciiilly 
::.»'  rn-li.tln  und  the  first  an:il  ;  b:i8e  small,  nearly  or  Quite  covered 
tr>  :!..  ii|»i>ir  joint  of  tlie  column  ;  subradiiil  philes  comparatively 
lir^v,  liiuiiil ;  !h>t  nuliaU  broader,  but  scarcely  larger  than  the 
•  ;•■:.»  i;:!!-* ;  !»iitini">  In^twccn  the  plates  of  the  calyx  iinprosscd, 
f|Kt  ;».iy  at  thf  points  where  the  angles  meet,  and  where  there  is 
a  p.:  like  depre-^^iion  which  increases  the  tumid  appearance  of  the 
J  ..ki*-*,  and  gives  tiie  calyx  a  somewhat  shrivelled  aspect;  anal 
•J  ace  coinparalively  large.  The  posterolateral  rays  consist  of 
t!*r«f  puccH,  including  the  first  radials,  and  upon  each  of  the  third 
r:.i  a;**  the  liriit  bifurcation  takes  place,  and  above  this  the  poste- 
r:"r  Mreondary  branch  only  bifurcates,  and  this  third  bifurcation 
laW*  'I  place  on  the  eighth  piece  above  the  second  bifurcation  ; 
*:;vaig   five  arms  for  each  of  the  postero-lateral   rays,  beyond  all 


39  raocEEDiso9  of  the  academy  of  [1878. 

tlie  bifurcations.  All  the  pieces  of  tiie  rays,  including  tliose  of 
both  the  primary  and  subordinate  divisions,  liave  a  tendency  to 
become  angular  upon  the  back,  ospeciallj'  at  tlie  upper  side.  This, 
together  with  tlie  apparent  corrngalion  of  the  calyx  and  the  zig- 
zag articulation  of  tlie  joints  of  the  arms  near  their  upper  ends, 
gives  the  whole  specimen  a  good  degree  of  asperity  of  aspect. 
I'iniiles  strong  and  somewhat  angular,  one  arising  from  each  joint 
of  the  arms  and  subordinate  divisions  of  the  rays,  upon  alternate 
sides.  The  other  rays  artf  not  fully  known,  bnt  they  apparently 
bifurcate  in  nearly  the  same  manner  as  the  postero- lateral  ones. 
Column  moderately  large,  composed  of  irregularly  alternating 
larger  and  smaller  pieces.  The  whole  surface  of  botly,  arms,  and 
column  distinctly  granular. 

Breadth  of  body.  7  mm,;  height  from  base  to  top  of  first  radial 
pieces,  4  mm,;  height  from  base  of  body  to  the  top  of  the  arms, 
S5  mm. 

This  species  resembles  S.  xijualin,  Hall,  as  Bgnred  in  Vol.  T.  of 
the  Illinois  Geological  Survey,  more  neaily  than  any  other  known 
to  me,  but  it  differs  from  that  species  in  the  much  greater  propor- 
tionate length  of  the  arms,  as  well  as  their  number,  and  the  man- 
ner of  their  bifurcation,  besides  the  difference  in  the  character  of 
the  surface,  A  conspicuous  difference  is  seen  in  the  divisions  of 
the  rays;  S.  itqualis  having  eight  arms  by  the  ultimate  division 
of  each  postero- lateral  ray,  while  the  species  nndcr  discussion  has 
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li*t  j«»int  of  the  column;  siibradial  and  first  anal  plates  as  large 

**•  or  a  little  larger  than,tlie  first  radinls  ;  the  anterior,  and  the 

two  ant«'n>-lateral   ravs  onlv  arc  known.     These  ravs  consist  of 

•^-\-o  {»iiHt*^4  each,  including  the  first  radials,  already  mentioned  as 

ft  j.an  of  the  cal^'x,  and  upon   the  thinl  one  the  first  bifurcation 

lakf-*  plaee,  each  division  Inking  once  more  bifurcated  at  varying 

!.*t.trn*e*  from  the  first.    In  the  anterior  ray  the  second  bifurcation 

iA».»  *  place  upon  the  eleventh  piece  from  the  first.     In  the  antero- 

ls:«  ral   rrnvH,  the  second  bifurcation  takes   place  upon   the  ninth 

}>•>•  of  the  anterior  branch  of  each  of  those  rays  from  the  first 

bifurcation,  and  upon  the  seventh  piece,  of  the  posterior  branch. 

Nrar  the  tips  of  some  of  the  arms  there  is  still  another  bifurcation, 

Xi.r  divisions  of  which  l)eing  small,  may  easily  be  overlooked,  or 

cnfoundi-d  with  the  coarse  pinnies.     The  pinnies  are  large,  long, 

%ts'\  an^rular,  each  piece  of  all  the  divisions  of  the  arms  above  the 

tr^l  bifurcation  of  the  rays  bearing  one,  which  are  arrange<l  upon 

a.!t-niate  niilcs.     The  backs  of  all  the  divisions  of  the  ravs  are 

foiitidi^l,  anti  hav*'  little  or  no  tendency  to  become  angular,  except 

!•  rtiAp«»  toward  the  extremity  of  the  arms. 

(*oiunin  oompo«»ed  of  irregularly  alternating  larger  and  smaller 
:       «  «.     Siirtnrt*  Lrmimlar. 

li.  i:'«t  oT  b<Miy  frnni  b.isc  totho  lop  of  the  first  r:i(H:ils,  .'I  mm.; 
•  ■»  »  i'.li  it  t«»|»»»rihc  lir>t  radiaU,  4  una.;  height  from  base  to  l(»[) 
.  :    !\-  ?!.*.  «*^  inin. 

I  :  «  ■  :il\\  ••!'  this  species  closely  rcseniblcs  thiil  of  S.  ^///>so;n, 
«-j..  .;i..\  III  Tli«-  tumidity  of  the  subradial  and  lirsl  anal  pieces, 
•.:  !  !»  If..-  t  haracter  nf  the  colutnti  ;  but  it  ditl'ers  very  materially 
fr-  !ii  t!.  it  -iMM-irs  ill  the  mitiiber  of  anus  and  the  character  of  their 
i  :'ir''at :.»!»«».  a-^  w«ll  a*»  in  the  surface  markings  and  other  iletaiN. 
1  :i«   -i.ii  ilie  name  is  ^iveii  in  honor  of  Mr.  Willitim  (lurlcy,  its 

■  •»«..%  «r«  r. 

/'       ':• 'I  '!n,l  'o'ltlift/.   Subcarboniferous  strata,  probably  e<piiva- 

■  *.!  %*itli  the  Ke<.knk  limestone,  Crawfordsville,  Illinois. 

Oenui  LEPIDESTHES,  Merk  and  Wurthrn 
LtpidoUM  CollttU.  Wbiio. 

<nii»ral  t't.rm  apparently  ovate.  Interambulacral  aii'as  very 
iiT-'W.  linear,  slightly  c<»nvex  from  side  to  side,  conipo'^ed  of 
'    .r  ••!    fi\e   r<»WH  of  small    plates,  which   r(>ws  apparently  <lo  iH>t 

■  In  naM*  III  number, except,  perhaps,  at  either  extremity.     Anibu- 
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lacral  arena  broad,  partaking  of  llie  convexity  of  tlie  body,  lance- 
oval  in  outline,  and  five  or  six  times  na  broad  as  the  interambu- 
lacral  areas  are.  Ambulacral  areas  made  up  of  very  niimeroua 
small  rhombic  plates,  tlio  transverse  diameter  of  which  is  a  little 
greater  than  the  vertical ;  their  lateral  angles  moderately  acute, 
atifl  interlocking  so  that  they  appear  to  he  arranged  in  oblique 
rows;  size  of  the  plates  nearly  uniform  throughout  the  field, 
except  thai  tbey  all  Ijecome  a  little  smaller  near  both  iha  upper 
and  lower  extremities  of  the  body.  The  number  of  vertical  rows 
of  tliese  platea  in  each  field  is  appareutly  18  or  20.  Each  ambu- 
Incral  plate  has  two  distinct  round  pores  near  each  other  and  near 
the  upper  angle  of  the  plate.  Surface  granules  small,  more  dis. 
tinct  upon  the  interambulacral  than  upon  the  ambulacral  plates. 

Only  one  specimen  of  this  species  has  been  discovered,  and  this 
is  in  a  crushed  condition.  The  original  height  was  ab^iut  45  mil- 
limetres, and  its  transverse  diameter  probably  considerably  less. 

The  crushed  condition  of  the  specimen  causes  some  doubt  as  to 
the  true  number  of  longitudinal  rows  of  interambulacral  pl.ites, 
but  they  evidently  do  not  exceed  five.  There  soems  to  be  only 
four  rows  to  each  area,  one  row  of  comparatively  large  plates, 
with  two  rows  of  smaller  ones  on  the  right-hand  aide  of  it  and 
one  row  on  the  left.  This  want  of  bilateral  symmetry  suggests 
tlic  possibility  that  one  row  on  the  left-haud  side  of  the  row  of 
large  plates  has  been  forced  beneath  the  others  by  pressure,  but  a 
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MOLLUSCA. 

POLYZOA. 

Genus  PTILODTCTIA,  Lonsdale. 
PtUodyetU  trianguUU,  White. 

Coralluin  apparently  ramose,  transverse  section  triangular,  the 
three  sides  being  either  flat  or  concave,  usually  the  latter,  and 
poriferous ;  the  three  edges  sharp ;  the  laminar  axis  consisting 
of  three  divisions  which  end  respectively  at  the  three  edges,  and 
meet  at  the  centre  of  the  corallum ;  pores  well  developed,  but  not 
arranged  in  the  regular  order  that  is  common  in  this  genus,  nor 
are  they  bounded  by  any  longitudinal  or  transverse  lines  or 
ridges. 

Their  mouths  are  moderately  prominent,  slightly  oval,  the  di- 
rection of  the  longer  diameter  subject  to  no  regularity.  The 
breadth  of  the  sides  of  the  corallum  varies  from  3  to  5  milli- 
metres ;  full  length  unknown. 

This  species  differs  from  typical  forms  of  Ptilodyctia^  in  having 
three  flat  or  concave  sides  instead  of  two  convex  ones;  in  the 
axis  lK»ing  consc(iuently  tripartite,  and  in  the  irregular  disposition 
of  the  pores  upon  the  surface. 

roaiiion  and  locality.     Coal-measure  strata,  Danville,  Illinois. 

CONCHIFERA. 

Qenus  A8TABTELLA,  Hall. 
AjtartelU  Ourleyi,  White. 

Shell  small,  not  very  gibbous,  subtetrahedral  in  outline;  ante- 
rior end  truncated  from  the  beaks  obliquely  downward  and  for- 
ward to  about  mid-height  of  the  shell,  where  the  front  is  sharply 
roundctl  to  the  somewhat  broadly  rounded  base  ;  posterior  border 
broadly  convex,  and  joining  both  the  basal  and  dorsal  margins  by 
more  abrupt  curves ;  dorsal  margin  comparatively  short,  nearly 
straight ;  l>cnks  small,  umbones  not  elevated  nor  very  prominent. 
An  indistinctly  defined  umbonal  ridge  extends  from  each  of  the 
umbones  to  the  postero-basal  margin,  behind  which  the  shell  is 
slightl}'  compressed.  Surface  marked  by  concentric  furrows, 
which  are  separated  by  sharp  linear  ridges. 

Length  of  an  example  of  average  size  among  those  of  the  col- 
lection, 7  millimetres  ;  height  from  base  to  beaks  4^  imllimetrcs. 
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Tliis  Bpeciea  differs  from  A.  vera,  Hall,  with  which  it  is  some- 
times associated,  in  its  smaller  size,  in  the  slight  prominentje  and 
want  of  elevation  of  the  nrahone8,the  greater  proportional  projec- 
tion of  the  front  beyond  the  beaks,  and  in  being  wider  behind 
than  in  front,  the  reverse  being  the  case  with  A.  vera.  The  spe- 
cific name  is  given  in  honor  of  Mr,  William  Ourley,  in  whose  col- 
lection only  I  have  seen  the  species. 

Position  and  locality.    Coal-measure  strata,  Danville,  Illinois. 


Gbhhi  SAjniLVi,  BrejnJu). 

naatilni  DuTilleniii,  Wbiti. 

Shell  moderately  large,  umbilicus  deep,  but  not  very  broad, 
showing  all  the  volutions;  volutions  apparently  four,  increasing 
rapidly  in  size,  very  slightly  embracing,  subtriliedral  in  cross  sec- 
tion, the  two  aides  of  the  volution  forming  two  sides  of  that  out- 
line, while  the  inner  side  of  the  volution  forms  its  third  side; 
sides  of  Che  volution  plain,  nearly  flat  or  slightly  convex  ;  dorsum 
very  narrow,  concave,  and  marked  at  either  edge,  where  it  joins 
the  side,  by  a  row  of  longitudinally  compressed  nodes.  The  sides 
are  rounded  abruptly  into  the  umbilicus,  which  is  unusually  deep- 
ened by  the  diameter  of  the  volutions  being  greater  at  the  inner 
side  than  elsewhere.  Septa  plain,  somewhat  deeply  concave  dorso- 
ventrally,  but  less  so  transversely  ;  sipliuncle  subcentral,  a  little 
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est  diameter  being  adjacent  to  the  umbilicus,  are  characters  that 
distinguish  this  species  from  all  others  known  to  me. 

Position  and  locality.     Coal-measure  strata,  Danville,  Illinois. 

.  ARTICULATA. 
VERMES. 

Genas  SEBPTTLA,  Linnaeas. 
Serpnla  Insita,  WhiU. 

Permeating  an  earthy  carbonaceous  layer  of  the  coal-measure 
strata  at  Newport,  Vermilion  County,  Indiana,  are  abundant 
fragments  of  a  very  small  serpula,  which  evidently  burrowed  in 
the  mass  when  it  was  in  the  condition  of  mud.  Also  sessile  upon 
the  surface  of  some  embedded  shells  are  some  nearly  perfect  ex- 
amples of  the  same  species.  The  species  of  this  genus  are  usually 
so  devoid  of  characteristics  that  clearly  separate  them  from  each 
other,  that  a  distinctive  diagnosis  is  difficult  or  impossible.  This 
species  is  not  likely  to  be  mistaken  for  any  other,  in  consequence 
of  its  very  small  size,  and  because  no  other  is  known  in  the  rocks 
of  that  age  in  that  region.  It  is  named  for  the  convenience  of 
fully  classifying  all  the  collections  of  fossils  which  are  yielded  by 
the  rich  strata  of  the  coal-measures  of  Illinois  and  Indiana,  as 
wifll  as  the  adjoining  States.  This  species  may  be  characterized 
as  minute,  sessile  or  free,  tortuous,  subc^'lindrical. 
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Febrdart  5, 1818. 
Tbe  President,  Dr.  RuscuENBERaEB,  ia  the  chair. 
Thirty-two  persons  present. 

Tbe  deaths  of  Andrew  Murray,  a  correspondent,  and  of  Dr.  Chas. 
L.  Cassin,  D.  S.  N.,  a  member  of  the  Academy,  were  announced. 

Nole  on  Cdtycanthus  Fhridus. — Mr.  Thomas  Meehan  said, 
though  this  plant  has-been  under  culture  for  many  years,  the 
fruit  was  rarely  seen.  In  correspondence  with  a  leading  author, 
it  had  been  suggested  that  the  plant  might  be  incapable  of  self- 
fertilization,  and  that,  being  so  far  from  its  native  place,  the 
special  insect  arranged  to  be  the  agent  in  fcrtiliEation  had  not 
followed  it.  Since  that  time  Mr.  Meehan  had  obtained  seeds  from 
the  Cumberland  Mountains  in  Tennessee,  and  plants  from  these 
had  flowered  on  his  grounds,  many  of  them  producing  fiuit  in  the 
greatest  abundance,  while  the  old  pl.ints  still  remained  as  bar- 
ren as  they  ever  were.  It  was  therefore  clearly  a  case  in  which 
insects  bad  no  agency  one  way  or  tbe  other.  There  nas,  he  said, 
in  plants  two  distinct  forms  of  force — the  vegetative  and  the  re- 
productive; the  one  growing  out  of  and  dependent  on  the  other, 
and  yet  to  a  certain  extent  antagonistic;  and  that  these  forces 
had  tbeir  lines  especially  in  the  petaloid  and  staminoid  verticils, 
and  this  resulted  in  producing  some  individual  plants  abundantly 
produtlivi'  ol'  fruit,  wliil.'   ctluTs   wuro   almost  or   wholly  linrroil. 
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Distinctive  Characters  of  Teeth, — Dr.  Harrison  Allen  pro- 
posed to  (listinguisli  the  but^cal  from  the  palatal  side  of  human 
upper  molars  by  the  presence  of  a  sulcus  upon  the  latter  surfaces 
and  its  absence  from  the  former.  The  bicuspid  teeth  were  found 
to  present  crowns  having  an  anterior  and  posterior  limiting  ridge 
upon  their  grinding  surfaces.  These  ridges  are  inconstant  in  the 
molars,  notablj'  upon  the  posterior  edges  of  their  crowns.  Upon 
the  anterior  edges  they,  as  a  rule,  are  seen,  and  recall  the  pecu- 
liarity of  the  similar  teeth  of  Cynocephalus  and  Semnopithecus. 
When  a  human  molar  exhibits  the  antero-palatal  cusp  united  to 
the  antero-buccal  cusp  bj'  a  well-pronounced  limiting  ridge  it  was 
thought  to  be  an  instance  of  reversion  of  the  human  to  the  quad- 
rumanous  type. 


February  12. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty-one  persons  present. 
The  following  papers  were  presented  for  publication  :— 

"Notes  on  North  American  Caridea  in  the  Museum  of  the  Pea- 
boily  Academy  of  Sciences  at  Salem,  Mass."     By  J.  S.  Kingsley, 

'*  A<lditi()ns  to  Mr.  Cooke's  paper  on  the  Yalsei  of  the  United 
States."     By  W.  C.  Stevenson,  Jr. 

The  deaths  of  George  T.  Barker,  Thomas  P.  Remington,  and 
Wm.  Welsh,  members  of  the  Academy,  were  announced.. 


February  19. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty-three  persons  present. 

FfiliaceoHs  sepals  in  Jlepaticn. — Mr.  Martin  dale  exhibited  a 
specimen  of  Hvpatica  triloba  which  he  had  collected  near  the 
mouth  of  the  Wissahickon  Creek,  in  April,  187T,all  the  flower 
*t:ilk«  of  which  had  produced  leaves  in  the  place  of  sepals  similar 
in  Khape  to  those  usually  produced  on  the  leaf  stalks,  but  only 
al»out  one-half  their  size;  and  then  spoke  of  the  causes  of  this 
chanjje  of  condition.  lie  stated  that  investigators  in  the  study 
of  this  branch  of  the  vej^etable  kiuLjdom  had  lonjr  since  attributed 
any  deviation  from  the  normal  character  as  due,  not  to  a  want  of 
vitality,  but  to  a  superabundance  of  vitality,  and  claimed  that 
ihi**  <»pecimen  was  a  fair  illustration,  and  a  confirmation  of  that 
theory,  it  being  the  largest  specimen  he  had  ever  seen.     The  great 
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abundftiice  of  roots,  the  presence  of  a  large  number  of  leaves  of 
tlie  preceding  year,  wliicU  hiid  remiiined  attached  to  the  plant 
throughout  tlic  winter,  the  true  leaves  of  the  season  just  becoming 
visible,  and  wliiuh  apiieared  to  be  of  greater  abundance  than  those 
of  a  former  year's  growth,  all  gave  evidence  of  the  presence  of  an 
unusual  amount  of  vitality.  No  tlowers  had  been  produced  "at 
all,  at  the  same  time  the  flower  stalks  which  had  produced  leaves 
were  exceedingly  numerous.  This  morphologic  change  gave  evi- 
dence of  slill  another:  as  tliesc  leaves  upon  close  examination 
were  found  to  l>e  covered  with  a  fungoid  growth  of  a  low  type, 
the  tendency  of  wliich  may  have  been  to  dwarf  or  disturb  the  full 
and  free  exercise  of  the  vital  force  of  the  plant. 

Mr,  TiiOMAS  Meeiian  observed  that  he  was  not  prepared  to 
say  that  extra  vigoi-ous  growth  in  a  plant  liad  any  relation  to 
morphologic.al  changes  in  the  parts  of  the  inflorescence,  but  lie 
regarded  with  great  interest  the  specimen  exhihited,  because 
he  believed  the  normal  change  of  leaves  to  sepals  would  not  have 
been  iulerfered  with  but  for  the  presence  of  the  minute  fungus. 
As  in  the  cases  which  he  had  in  the  past  brought  to  the  notice 
of  the  Academy,  where  Evphorhia  pro-rata  and  Porliilaca  ole- 
racea  becanie  erect  when  attacked  Ity  an  jEcidiunt,  he  thought 
(he  present  an  illustration  that  varying  phases  of  nutrition  gov- 
erned form.  We  know  from  many  observations  that  interference 
with  nutrition  had  an  influence  on  morphological  changes.  The 
calla  (Itu-.hardia  jElhiopica)  which  under  one  system  of  culture 
produced  all  leaves,  under  otiiera  had  some  of  them  changed  to 
its  white  spatliaceous  flowers,  and  a  ringed  branch  would  oOen 
cause  what  would  otherwise  have  been  le.aves  and  brunches  to 
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Some  authorities  refer  to  citrine  as  probably  being  produced  b}*" 
baming  ametiiyst  or  smoky-quartz  (Klvge:  Handh,  Edelstein- 
kunde^  374;  Lange :  Halbedelisteine^  SO).  Prof.  Leidy  exhibited 
clear,  colorless  specimens  of  quartz,  cut  and  in  the  natural  crystal, 
which  he  said  were  amethysts  and  smoky-quartz,  which  had  been 
Biibmitted  for  a  short  time  to  a  moderate  red  heat,  resulting  in 
the  total  expulsion  of  all  color.  Smoky-quartz  of  the  darkest  hue, 
from  Paris,  Maine;  Hot  Springs,  Arkansas;  and  Pikers  Peak, 
Colorado,  have  the  color  completely  dissipated  after  a  short  ex- 
posure to  moderate  red  heat.  Perhaps  heating  under  peculiar  cir- 
cumstances may  convert  the  usual  color  of  amethj'st  into  the 
yellow  of  the  citrine,  but  specimens  heated  in  the  ordinary  man- 
ner did  not  indicate  such  a  change. 


February  26. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Thirty-two  persons  present. 

The  deaths  of  Prof.  Andreas  Retzius  and  of  Dr.  0.  A.  L.  Morch, 
correspondents,  were  announced. 

Papers  entitled  "  Distribution  of  Spiders  by  the  Trade  Winds," 
and  *'  The  Basilica  Spider  (Epeira  basilica),"  by  the  Rev.  H.  C. 
McCook,  were  presented  for  publication. 

J.  Gozzardini,  Bologna;  G.  Meneghini,  Pisa;  Antoine  Stoppani, 
Milan;  Francisco  Coello,  Madrid;  J.  J.  Steenstrup,  Copenhagen; 
F.  Steenstrup,  Copenhagen;  R.  Brough  Smyth,  Melbourne;  Ed- 
ouanl  Van  Beneden,  Liege;  and  Jules  Kiinckel  d'llerculais,  Paris, 
were  elected  Correspondents. 

The  following  papers  were  ordered  to  be  printed  : — 
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BY    E.   QOLDSMITH. 

Whilst  visiting  Port  Bridger,  Wyoming,  Prof.  Leitly  obserTcd 
on  the  plains  in  the  vicinity  an  efflorescent  salt,  cnlled  there  alkali. 
It  appears  as  a  dirty-gray  powder;  amorphous  not  only  to  the 
naked  eye,  but  also  beneath  the  microscope. 

The  Same  I'eaction  shows  tlie  presence  of  soda  and  potassa. 
Heated  in  the  closed  tube  it  blackens  and  emits  some  water  having 
an  alkaline  reaction.  Water  dissolves  part  of  it,  and  leaves  a  dark- 
colored  residue.  In  the  watery  solution  I  recognized  lime,  potassa, 
soda,  sniphuric  acid,  and  a  trace  of  elilorine  and  ammonia.  The 
insoluble  part  consists  of  silica,  colored  by  oside  of  iron. 

After  two  grammes  were  perfectly  exliauated  with  distilled  water, 
the  water  expelled  and  the  remaining  mixture  of  salts  dried  on 
steam,  I  obtained  0.551  gramme  =  27.55  per  cent.;  the  insoluble 
pari  is  the  difference,  or  ^  T2.45  [ler  cent. 

Upon  separating  the  lime,  and  changing  the  siilpliates  of  potassa 
and  soda  into  their  respective  chlorides,  I  obtained  a  dry  mixture 
of  0.448  gramme  of  chlorides,  from  which  was  extracted  0.08389 
gramme  of  chloride  of  potassium;  hence,  hy  subtracting  0.36411 
me  of  chloride  of  Boiliiirii  and  computing  tiieae  chloi 
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are  formed  on  one  side,  similar  to  cauliflower;  no  crystalline  par- 
ticles are  seen  by  ordinary  inspection.  Beneath  the  microscope, 
however,  a  few  prismatic  crystals  were  observed. 

The  flame  reaction  indicated  soda  and  potassa. 

Heated  in  the  tube,  closed  at  one  end,  it  changes  to  black, 
showing  that  the  substance  contains  some  organic  matter;  it  also 
gives  water. 

If  heated  on  coal  before  the  blowpipe,  it  is  all  absorbed. 

In  water,  the  substance  is  soluble,  with  the  exception  of  a  small 
quantity  of  flocculent  matter,  which  seems  to  be  silica. 

The  watery  solution  is  alkaline  to  test-paper.  The  solution 
seems  to  contain  no  other  bases  than  those  named  above,  but 
partly  combineil  with  chlorine,  partly  as  sulphates  and  carbonates. 
No  attempt  was  made  to  determine  the  organic  matter. 

I  found  that  0.727  gramme  lost  on  steamhead  0.006  gramme  = 
0.82  per  cent,  of  water.  1.4035  gramme  gave  1.2605  gramme  sul- 
phate baryta  =  0.4327  gramme  =  30.83  per  cent,  of  sulphuric  acid. 
0.7445  gramme  gave  0.5875  gramme  of  chloride  of  silver  =  0.1452 
gramme  =  19.50  per  cent,  of  chlorine.  1.000  gramme  of  the  sub- 
stance gave,  after  the  sulphates  had  been  converted  into  chlorides, 
0.8.S65  gramme  of  a  mixture  of  chloride  of  sodium  and  chloride  of 
potassium,  from  which  I  scp»irated  0.1948  gramme  of  chloride  of 
potassium;  hence  0.88G5  —  0.1946  =:  0.6919  gramme  of  chloride 
of  sodium. 

From  the  data,  the  computation  in  regard  to  the  affinities  was 
carried  out  with  the  following  results : — 


NaCl 

.     32.14  per 

cent. 

NaS 

.     30.21    *' 

NaC 

.       6.52   »' 

K3 

.     22.71    '* 

gi 

.      0.21   *» 

It 

.      0.82  ** 

Organic  matter, 

.       1.39  »* 

by  difference. 

100.00 

In  the  result  of  this  analysis,  it  is  demonstrated  that  four  dis- 
tinct alkaline  salts  are  contained  in  the  mixture  in  which  the 
|>otassa  sulphate  is  remarkable.  From  the  small  quantity  of  water 
found,  I  infer  that  the  atmosphere  must  be  extreme!}'  dry  in  that 
particular  locality. 
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Tno  other  mineral  specimenB  from  tUe  same  locality  were 
obtained  by  Pt-of.  Leidy.  Botb  were  of  the  Bame  general  charac- 
ter. Tliey  are  uneven,  rough,  and  formieAa.  Throughout  the 
mass  small  irregular  holea  are  seen,  which  probably  were  pro- 
duced  by  carbonic  acid  gas.  Both  s|)ecimen8  were  analyzed  and 
found  to  be  of  the  came  composition.  They  are  impure  carbonate 
of  lime,  containing  some  soda  and  potnssa,  and  are  colored  by 
oxide  of  iron. 


I^Tv]  NATURAL  SCIENCES  OF  PHILADELPHIA.  45 


cm  Tn  KXcxAncAL  oshbsis  of  tooth-foems. 

BY   JNO.   A.   BYDER. 

I>«ihnf(  a  study  of  the  osteology  of  the  maromalia,  the  views 
brnin  adraBceil  were  first  conceived  as  a  rational  explanation  of 
\itr  origin  of  the  shapes  of  dental  structnres,  as  they  exist  in  the 
^iiirrvnl  groups.  More  mature  deliberation  has  only  served  to 
•:r\'i)gth«*n  the  conviction  that  the  inquiry  is  in  the  right  direction, 
f :n«t»  no  l>04iy  of  facts  with  which  I  am  acquainted  are  more  beau- 
t  fuliy  and  intimately  interrelated  than  those  which  I  have  here  so 
mi{NiTr«vtly  presented.  It  is  hoped  that  a  l)ctter  appreciation  of 
«hat  nii^ht,  without  violence  to  commonly  received  ideas,  be 
ca!  rd  evolutional  teleology,  may  be  attained  by  pursuit  of  similar 
iii«):nrii*H  in  other  directions.*  This  attempt  to  unravel  a  portion 
I'f  th<>  complex  interrelations  of  the  parts  of  organic  beings,  so  as 
to  %tj'>w  how  th«Mr  metamorphoses  may  be  etfected  by  mechanical 
ibfari«,  it  is  lielieved,  may  not  strike  the  mind  of  the  reader  as 
jiit«»'jctlK*r  futile,  nor  the  title  as  quite  so  presumptuous,  as  would 
a:  I..-*:  a|»|K:ir,  aflcr  :ill  the  fads  have  been  weighed.  The  inter- 
i  -•:a-i  *i\  «»!  ilie  rationale  of  ihe  ditFerentiation  of  structures  in  a 
I... .  ;.  iimal  n:iy  is  not  entirely  new,  since  Lamarck,  in  his  **  IMii- 
.  *'  J  L.e  y.ooli.'^iijne  .  l^l»'.»),  and  latterly  Mr.  Spencer,  with  greater 
;  .1-— "j»hir:d  ^ra'«p.  have  Ijoth  shown  that  eti'orls  exerted  to  over- 
•  ti.<  i»  *'.-»tances  are  retroactive  and  iniluce  niodiilcations  in  the 
i  :,::-  .-t   or^uni^ni^.' 

\'n    Niiiirnli*!.  1>*77.  p.  rtOa.     Nalurr,  vol.  IT,  1S77,  p.  I0^<. 

*  r  :    *\  Im  nlKM-rviMl  Ihti!  lliul  IIh*  tiointncliitiin*  of  tcHitlitorni?*  adopted 
'.-•     ..'I.   Uv  I*  th.ii  |iro|M»«MMl  t>y  Prof.  K.  I).  ('o|m'  in  liis  unMiioir.  niiitlrt! 

♦  »:i  *:.•   HotnoiMjirii  an. I  Orii^in  of  ilie  Tyf>«'f*  of  Molar  Tcflli  of  Mninnialia 
Kl  :•  »*>...a  ijMjirii     Arjul.  Nut.  Sri.,  IMiiljulu.  IH7I).     Tin*  nunic?*  are  not 

•  :  1«  t  ni  i  !i  »r.i«  i»ri/ii»ir  ;jroiip!*  or  »»rihr>  in  llu*  syhlriu.  I»iit  rallwr  a» 
.  ••;•  j:'::*\i;t\\:  «ltAiiTirt  elaf»»Ms  of  irtili,  whitli  nuiv  «'.\i>t  in  tin*  j*ainr  or 
••  If  .  •!..  •.Till*-  firm  ill  M'X-ral  tli«»iin«t  onl^-r!*  or  familirs*  ol  ilii-  <*la>s.  The 
:  *•:.!.  !.-  i.f  l«rm»  r«'iii:tiii  llie  sjiinr.  rxccpl  iIh>h<*  jif  tin*  wonls  inni/nathont 
!■  .  I'.'*  ;fi.i/A.'-M,  whirh  I  »i«m»  •»«>  a«  not  only  to  ttntieatr  rc'vprclively 
\'\'  '♦  »ri  I  ii;«|tariiy  in  tran^vrrfn*  diainrirr  <»f  tin*  (ToN\nj*<»f  llie  upper  and 
.  »'f  ii»"I;ir«,  hut  aUo  ihf  paiiiy  or  disparity  hi  width  Iran^vrrj^rly,  from 
.'•  \t  ?.•  «iuT»;.lr.  oMT  Inith  niaxillarie**,  imlndin::  tin*  hony  palal«-  and  the 
«  .  i:U  tiKXK*%%  lM>tb  rami  t»r  the  fuhmaxilhiry.     This  additional  hignitioitiuu 
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Tooth-forms  and  Jaw-movements  of  the  Groups. — It  way  be 
stated  in  general  terms  that  the  primates  are  bnnodont  and  rela- 
tively isognathous,  consequently  the  lateral  movement  is  limited. 
This  tyiie  of  dentition  is  afflrmed  to  be  generalized,  or,  in  other 
words,  to  be  present  in  several  diverse  groups;  first  occurring 
in  earlier  forios  and  in  tiie  j'oiing  of  many,  previous  to  or  during 
the  protrusion  of  the  teeth  from  the  gum,  prior  to  or  about  the 
time  tliey  become  functional.  Man  is  usually  not  perfectly  isog- 
nathous, the  nearest  approaches  to  it  that  I  have  observed  were 
in  the  skulls  of  a  Slavonian  and  an  ^nglo-Saxon.  Gynopilhecug 
and  Macacus  are  nnisognatiious,  and  the  South  American  howler 
monkeys  and  marmorets  even  more  so.  The  American  primates 
seem  to  present  tiie  anisognathous  extreme,  and  the  Old  World 
forms  the  isognathous.  Another  fact  of  interest  liei-e  is  the  shape 
of  the  glenoid  cavity.  Tn  tlie  gorilla  it  is  more  like  man's  than 
in  any  primate  I  have  examined  ;  deeply  excavated  transversely, 
with  a  prominent  transverse  ridge  bordering  the  excavation  ante- 
riorly. This  form  of  glenoid  cavity  entirely  disappears  in  the 
howlers,  in  which  it  is  a  comparatively  plane  surface;  the  superior 
surface  also  of  the  condyle  is  flattened  and  expanded  transversely, 
as  in  selenodont  ungulates,  which  agrees  with  the  presence  of  the 
rudimentary  crescentic  cusps  and  the  anisognathism.  The  chim- 
panzee has  a  relatively  plane  glenoid  surface,  and  in  man  the 

lib  of  the  cxc;iviition  of  tlii?  cavity  is  greater  even  in  the  Am 
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jaw  in  sliding  aitlewise  pass  ilirougli  the  snme  distance.  A  few 
of  the  group  retain  tlie  simple  haplodont  tjpe  of  tootli,  e.  gp.,  lioa- 
niarus. 

The  passBge  from  the  arclietypal  biinodont  tootli  to  tlie  acissora- 
like  (c&rnaaaial)  aectorial  nri-angement  ia  pininly  exhibited,  by  ae- 
lecting  a  series  beginning  with  Ursidee,  and  continuing  with  Am- 
phicyon^  Procyonidte,  Melinie,  Cercotepleg,  Muslelidte,  etc.,  and 
ending  with  the  Fulidx,  as  the  extreme  of  specialization. 

Amongst  the  Ungulata,  the  most  conclusive  evidence  ia  fonnd 
in  confirmation  of  the  law  of  dentnl  modiBcation  liere  enunciated. 
Tlie  numerous  living  and  extinct  species  pieaent  a  remarkable 
chain  of  dental  forma,  gradually  departing  from  the  bunodont 
type,  and  passing  into  the  excessively  modtiied  aclcnodont,  ac- 
companied with  increased  mobility  of  the  mandible  in  a  lateral 
direction  and  increased  anisognathiam. 

The  Toxodontia  present  a  ptychodont  type  of  dentition,  are 
very  anisognathons,  and  the  condyles  approach  in  form  those  of 
the  Bclenodont  nngulatea ;  they  in  all  probability  moved  their  jawa 
laterally.     The  enamel  patterns  are  reversed  in  opposite  scrica. 

The  Ilyracoidean  dentition  ia  tapiiodont,  with  an  apparent 
tendency  towards  the  aelcnodont,  anisognallious  with  condyles 
tranavcraely  expanded,  wliich  may  be  regarded  in  coniieelimi  with 
the  truncnte  crowns  of  the  molara  and  plane  condyles  as  evidence 
of  extoiisivc  lateral  movement. 

The  J'robogcidea  are  regarded  ae  trichecodonl,  a  careful  exami- 

nation,  however,  reveals  that  the  inner  tubercles  above  anil  the 

outer  onea  of  tlie  inferior  molars  of  some 

f'E- I-  of  the   extinct  forms  {Trilophudon  and 

l\lraloi)hodon)  were  slightly  selenodont 

(Fig.  1),  aiiisogn.ithoiis;  molars  tuliercn- 

late,  iu  few  croas  crests;  condyles  more 

like  that  of  selenodont   ungulates,  with 

lateral  motion.     In  Elfphas  and  Loaro- 

don    the  jaw-movement    is    from    behind 

KUhi  iipi-rt  Biuiorut  Manoi-n.     forwaiils ;    eoiidylca     more     rodent-Iiko, 

isoguathoiis;  molars  with  fliitcrowns;  tii- 

liprclcs  becoming  obsolete  from  wear,  and  bJcudcd  into  nnmerons 

transverse  plates. 

Tlie  Sirenia  are  trieheeodont  and  bunodont.  The  trichecodont 
form  {Manalun)  seems  to  have  some  lateral  motion,  as  there  ia 


4$ 
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Bome  degree  of  aiiisognnthism.  The  teetb  of  the  Dagong  when 
young  arc  bunodont,  as  is  shoivn  by  a  spccimea  in  the  collection 
of  the  Academy. 

The  toothed  cetaceans  have  a  type  of  dentition  more  or  less 
nearly  haplodont  {Znuglodon  presents  two  rooted  molars  and 
premolnra,  with  a  simple,  compressed  serrated  crown). 

The  Myilicete  are  without  true  teeth,  jaws  greatly  modified, 
rami  separate,  iteratose  lamiiiEe  (baleen)  and  surrounding  soft 
parts  acting  as  a  prehensile  apparatus  in  connection  with  the 
movement  of  the  creature  through  tlie  water. 

In  tlie  insectivorous  group  Chiroptera'  the  dentition  ap- 
proaclies,  in  some  respects,  that  designated  as  symborodont.  It 
is  anisognathous,  but  differs  in  tlic  lints  from  the  symborodont 
greatly  in  the  manner  in  which  the  teeth  of  opposite  series  fit  into 
each  other ;  it  is  also  met  with  in  nearly  as  marked  a  form  in  some 
marsupials  (Didetphys),ani.\  in  InwcliKora  (Talpida,  etc.).  The 
anterior  V-like  cusp  of  the  inferior  molar  series  is  longer  than 
the  posterior,  the  former  fits  into  an  acute  or  triangular  space 
partially  separating  tlie  upper  molars  on  tlie  inside,  the  latter  fits 

■  The  following  tabka  Hre  of  Interest  as  exhibiting  a  gradual  redaction  of 
mnlara  and  premolars  in  this  group.     They  are  taken  from  an  abstract  of 

an  elaborate  paper  by  W.  Leche  in  Weigmann'i  Archinf.  Nuturge;  xlili., 
Pt.  S,  1877,  353.  I  have  not  aeeu  the  original  in  Lund't  UnivernUt*  An- 
f,  innie  xij.,  I8'0:— 
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into  a  similar  space  or  groove,  between  the  V-like  cusps  of  the 
nppcr  molars.  The  condyles  are  elongated  transversely  and 
somewhat  gingl^^moid  in  respect  to  articulation,  and  do  not  admit 
of  much  lateral  movement. 

The  foregoing  remarks  render  further  notice  of  the  dentition  of 
Insectivora  unnecessary,  or  see  St.  G.  Mivart's  papers.* 

Amongst  Rodents  a  greater  variety  of  dental  forms  is  to  be 
found  than  in  any  other  order  of  the  class  with  the  exception  of 
the  marsupials ;  frequently  haplodont,  pt3'chodont,  or  bunodont, 
and,  sometimes,  even  approaching  the  selenodont  form.  It  is 
very  likely  that  the  very  common  opposite  arrangement  of  the 
folds  of  enamel  in  the  opposite  series  has  had  the  same  origin  as 
those  in  the  selenodont  S3'stem.  In  many  species  the  dentition  is 
peculiar,  and  has  no  parallel  in  other  orders.  What  is  now  re- 
ferred to  is  the  curious  pattern  met  with  in  such  genera  as  Arvi- 
co/o.  Fiber ^  and  Neoloma^  wiiere  the  figure  formed  by  the  enamel 
covering  of  the  triangular  dentine  columns  stands  reversed  in 
respect  to  those  of  their  fellows  of  the  opposing  series.  The 
various  grades  of  anisognathism  and  isognathism  here  find  their 
fullest  expression;  indeed,  the  multiformity  in  this  and  other 
features  is  such  as  to  be  worthy  of  more  extended  study  than  can 
l>e  <ievoted  to  them  without  a  complete  collection  of  jaws  and 
teeth  of  recent  and  fossil  8j)ecies. 

The  dental  system  o^  Bruta  is  usually  haplodont,  though  in  the 
extinct  Iloplophoridie  and  Mylodontidac^  it  was  pt3'chodont  in 
form,  but  not  in  structure,  since  there  was  no  enamel  to  be  folded. 
In  the  former  group  {Glyptodon)  the  teeth  were  inclined  forwards 
in  the  lower  series,  and  backwards  above,  as  observed  in  Arvico- 
line  rodents,  which  with  their  form  in  section  gives  us  a  hint  as 
lo  the  origin  of  that  form. 

The  marsupials,  other  than  the  insectivorous  ones,  present  the 
trichecodont  and  a  type  simulating  the  selenodont  in  Phascolomys. 
A  remarkable  form  is  observed  in  Stereognathus,  as  described  by 
OwtMj,  where  the  crescentoid  middle  tubercles  have  the  convex 
bide  directed  backwards,  and  the  concave  forwards  in  the  molars 
of  the  mandibles,  which  arrangement,  as  he  observes,  is  not  found 
in  any  other  living  or  extinct  species  of  mammal. 

»  .Toum.  of  Anat.  and  Physiology,  vol.  i.,  1807,  pp.  280-312;  lb.  vol. 
ii.  pp.  117-154. 
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Di^erenliation  of  Dental  Syslems. — By  what  Profesior  Cope 
calls  "synthesis  of  repetition,'  tlie  origin  of  the  rarious  typea 
of  iDammalian  <1entition  is  rationally  accounted  for,  by  sup- 
posing an  additional  modicuoi  of  growth  force  as  duplicating 
the  primitive  dental  body,  in  lateral,  longitudinal,  or  oblique 
directions.  In  all  the  ruminating  ungulates  the  repetition  of 
tubercular  structures  is  now  tending  to  take  place  on  those 
sides  of  tlie  teeth  most  subject  to  tlie  severe  impacts  incident 
to  mastication,  as  is  shown  by  the  appearance  of  rudimentary 
tubercles  (cingules)  upon  the  outside  of  the  molar  teeth  in  the 
mandible,  and  upon  the  inside  in  the  molars  of  the  maxillary. 
Another  kind  of  dilferentiation  has  taken  place  in  the  incisors  of 
the  horse,  as  I  have  attempted  to  show  in  a  previous  paper,'  where 
tlie  duplication  has  taken  place  from  the  posterior  side,  in  accord- 
ance with  the  generallyprevalent  acceleration  going  on  in  the  whole 
dental  system,  and  to  account  for  which  J  cannot  forbear  suggest- 
ing that  the  severe  wear  to  which  these  structures  have  l>een  so 
long  subject,  together  with  tlie  peculiarities  of  mandibular  motion, 
have  conspired  to  produce  the  following  cliangea:  the  elongation 
of  the  teeth,  their  conseqiienlly  deeper  implantation  in  the  mandi- 
ble,and  the  fusion  of  the  fangs  or  roots  into  the  simple,  persistently 
growing,  rootless  columns.  This  gradual  elongation  and  fusion 
of  tlie  roots  of  the  teeth  is  well  seen  in  the  series  of  horses' teeth 
which  Prof.  Huxley  presents  in  his  third  lecture  in  New  York. 
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pared  for  assimilation,  or  was  relatively  soft  as  in  the  Suina  and 
some  rodents  (Sciurus  and  Mua).  In  all  rodents,  the  incisors 
grow  from  persistent  pulps,  no  matter  whether  the  molars  grow 
from  soch  pulps  or  not,  showing  again  that  strains  have  here 
played  the  part  of  directive  agents,  controlling  growth  force. 
Methods  of  cusp  duplication  may  be  tabulated  as  follows : — 

1.  Interstitial ;  developing  connecting  ridges  (possibly  this  appearance 

is  often  due  to  compression  of  the  cusps). 

2.  Lateral ;  either  palatal  or  buccal,  internally  above,  and  externally 

below  ( C«ri>M<,  Bos), 
8.  From  behind  ;  by  the  successive  addition  from  behind  of  transverse 
rows  of  cusps  or  greatly  flattened  and  expanded  single  ones.     As 
in  Mastodon,  Elephas,  Hydrochoerus,  and  Potamochoerus. 

Whilst  such  changes  in  cusp  growth  are  going  on,  the  external 
cementum  layer  thickens  as  modern  and  domesticated  forms  are 
approached;  the  last  (living)  term  in' a  given  phylum  of  herbivor- 
ous ungulates  usually  having  it  thickest. 

Prof.  Harrison  Allen's  views  on  cusp  duplication,  as  expressed 
in  an  article  in  the  Dental  Cosmos^y  "On  the  Nomenclature  of  the 
[human]  Teeth,"  are  worthy  of  notice  in  this  connection.  His 
views,  which  are  very  clearly  stated,  may  be  summarized  and 
somewhat  expanded,  so  as  to  include  other  mammalia,  as  fol- 
lows : — 

1.  That  the  cusps  are  the  initial  (embryological,  and,  therefore, 
palingenetic)  elements  of  the  teeth  from  which  the  fangs  or  roots 
are  produced  by  the  gradual  thickening  of  the  dentinal  struc- 
tures. 

2.  That  the  development  of  bicuspid  (premolar),  quadricuspid 
(molar)  teeth  is  effected  by  the  repetition  of  the  unicuspid  form 
(incisive  or  haplodont),  i.e.,  by  the  functional  development  of 
Cinijules,'  or  rudimentary  cusplets  at  the  base  of  the  crowns  of 
uiiic*uspi<l,  bicuspid,  quadricuspid,  etc,  forms,  often  forming  cin- 
giila,  that  are  frequently  broken  up  into  small,  more  or  less  dis- 
tinctly defined  tubercles. 

Se%'eral  instances  occur  amongst  the  mammalian  orders  exhi- 
biting greatly  elongated  cusps.  In  the  cases  of  the  Ungulates  and 
Proboscidians  the  steps  of  the  process  can  be  pretty  easily  traced. 
In  the  former  the  primary  form  is  the  simple  cone,  which  gradu- 

»  Vol.  xvi.,  1874,  pp.  617-628. 

■  A  convenient  term,  proposed  by  Prof.  Allen. 
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ally  becomes  more  and  more  compressed,  and  at  the  same  time 
produced  (Pig.'2J,  the  acute  fore  nnd  afi  edges  of  which  tire  turoed 


either  outwards  or  inwards,  aa  the  teeth  happen  to  bo  upper  or 
lower  molars,  while  as  the  apical  portion  of  the  cusp  is  worn  off 
Ihe  characteristic  cresccntoid  pattern  becomes  apparent. 

In  the  I'roboscidijins  we  probably  encounter  a  succesaioiial 
ficrics  of  tooth  forms  in  whii-h  the  individual  cusps  were  short  and 
distinct,  with  little  cemcntum  in   Matlodon,  but  as  the  surviving 
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selected  ami  reduced  Trom  Plates  I.,  II.,  and  III.  of  Falconer  and 
Cautley'a  Fauna  Antiqua  Sioalemia. 


As  we  have  seen,  the  increase  in  mass  and  length  of  the  food 
triturating  organs  (tcetli)  of  lici'bivora  have  increased  as  we 
aM-end  tiirough  tlie  successive  geological  horizons,  have  uniformly 
l>ecn  Itroaileneil  to  present  a  more  available  crushing  siH-face,  and 
have,  in  many  special  eases,  divei^ed  from  the  ancestral  tyt)e, 
apparently  because  certain  strains  o|>erate  in  a  way  entirely  new, 
owing  to  the  necessary,  voluntary,  or  intelligent  assumption  of 
Dew  habita  of  life.  I  would  add  the  following  from  unpulilished 
M.S.  u|>on  another  subject ;  "  AVlien  the  various  groups  of  terres- 
trial running  liirds  and  mammals,  and  also  the  saltatory,  or  leap- 
ing mammalia,  are  considered,  the  evident  strengthening  and 
moiliilcation  of  certain  toes,  resulting  Id  their  specialization  and 
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reduction,  is  go  niiparent,  that  to  deny  the  agency  of  strains  aa  % 
very  potent  cause,  is  simply  to  ignore  the  plainest  principles  of 
pliysiciil  develop  me  nt,  where  to  acceleiate  tbat  development, 
grail tinlly  increasing  resistances  must  be  overcome  so  as  to  acquire 
increased  ati'en^th,  as  illustrated  in  tlie  training  of  oarsmen, 
gymnasts,  lifters,  and  pugilists.  The  peculiarities  of  muscular 
development,  induced  by  peculiar  strains  incident  to  the  purauit 
of  certain  trades,  is  a  further  illustration.'" 

As  it  is  hy  the  duplication  of  tubercles  in  various  directions, 
their  fuition,  suppression,  or  atrophy,  enlargement  or  hypertrophy, 
anil  total  suppression,  that  the  various  tyj>es  of  teeth  and  denti- 
tion seem  to  liaic  arisen,  some  of  tlie  causes  of  these  changes 
may  next  be  considered.  But  in  order  fully  to  apprutinte  the 
potency  of  such  causes  as  may  be  suggested,  it  will  be  well  to 
take  a  glance  at  some  of  the  dental  systems  of  the  mammalia  to 
see  if  there  is  any  evidence  of  plasticity  of  tlie  teetb.  What  favors 
the  idea  of  plasticity  more  than  anytliing  else  is  the  constant 
reversal  of  the  forms  of  the  tubercles  in  opposite  molar  series,  as 
in  A  rtio<lacLy)s  and  Perissodactyls,  the  reversal  of  the  plan  of  the 
foldings  wherever  the  ptychodont  type  prevails,  as  in  rodents  aud 
Toxodontia,  as  tliough  forced  into  tliose  shapes  by  some  force 
always  acting  in  a  definite  direction.  The  fact  that  the  component 
cusps  of  the  molars  of  almost  all  rodents  and  ruminants  are,  in 
the  former,  transversely,  and,  in  the  latter,  longitudinally  com- 
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the  later  type  in  a  single  generation,  but  entailing  that  slight 
change  upon  offspring  through  the  law  of  heredity,  and  these  two 
processes  again  indefinitely  repeated  until  the  sum  total  of  per- 
haps infinitely  slight  differentiations  effected  in  this  way,  amounts 
to  the  difference  of  form  we  note  to-day  between  the  ancient 
banodont  and  modern  selenodont. 

Zoologists,  previous  to  this  time,  seem  to  have  paid  little  or  no 
regard  to  the  mandibular  movements  of  animals  as  the  proximate 
causes  of  tooth  modification.  Although  most  of  the  reasoning 
in  favor  of  such  a  view  is  of  the  a  posteriori  kind,  there  is  not 
wanting  in  other  facts  of  biology  the  obvious  relation  between 
cause  and  effect,  whiiih  is  here  appreciable  only  as  an  effect,  for 
which  it  is  entirely  warrantable  to  assume  a  cause  discoverable, 
and  capable  of  a  rational  interpretation.  Indeed,  until  the  appear- 
ance of  the  palceontological  works  of  such  pioneers  as  Owen, 
Leidy,  Falconer,  and  others,  it  was  scarcely  possible  that  any- 
thing suggestive  of  a  constantly  active  modifying  force  should 
have  crossed  the  mind  of  the  zoologist.  It  was  from  their  work, 
in  connection  with  some  studies  in  recent  osteology,  that  I  was 
led  to  commence  making  observations  upon  the  various  living 
groups,  as  represented  more  particularly  in  the  collection  of  the 
Philadelphia  Zoological  Society,*  with  especial  reference  to  the 
kind  of  mandibular  movement  peculiar  to  the  different  orders, 
and  I  was  not  disappointed  to  find  my  surmises  substantiated 
by  the  actions  of  the  living  animals.  I  observed  that  there  were 
several  distinct  kinds  of  mandibular  movement,  each  kind  corre- 
sponding to  some  ver}"^  distinct  type  of  tooth,  which  led  to  the 
observance  of  otiier  classes  of  facts,  whose  import,  until  then,  I 
had  not  comprehended.  I  noticed,  too,  that  in  some  cases  the 
movements  were  different  at  different  times  in  the  same  animal, 
and  in  some  that  the  kind  of  movement  during  rumination  was 
characteristic  of  a  single  species,  as  in  the  camel.'  1  also  noticed 
that  the  lamas  and  vicugnas  had  peculiar  movements,  which  seemed 
to  l)c  transition  forms,  imperfectly  bridging  the  gap  between  that 
cliaracteristic  of  the  camel  and  the  ordinary  type  of  ruminants. 

*  I  take  this  opportunity  of  making  an  acknowledgment  for  the  facilities 
§o  kindly  afforded  to  me  for  study  by  Mr.  A.  E.  Brown,  the  Superintendent 
of  tliifi  infttitutioD. 

■  This  feaiarc  is  as  characteristic  of  the  Tylopoda  as  the  synchronous 
forward  movement  of  both  legs  one  side  in  walking. 
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In  no  cnse,  howevei',  did  the  movement  depart  from  the  kind 
cbaracteristic  of  the  species,  family,  or  order,  ao  &b  to  invalidate 
an^-  conclusions  which  might  be  drawn  from  them  as  conditioning 
changes  in  tooth-structure.  Due  allowance  was  also  made  for  the 
different  kind  of  food  which,  in  special  instances,  the  creatures 
nniicr  consideration  were  compelled  to  eat  in  confinement,  due  to 
removal  from  tlieir  native  wiliia, 

Tlie  varieties  of  mandibular  movement  observed  are  diagram- 
matically  shown  in  Fig.  4,  which  were  obtained  by  selecting  and 


Fig.  4. 


watching  some  point  on  the  end  of  the  mandible,  or  of  the  lower 
lip  while  the  jaws  were  in  motion,  and  the  various  figures  which 
were  thus  described  by  the  point  chosen  were  found  to  be  in  various 
animals  very  nearly  those  marked  a,  b,  c,  rf,  e,  and/  i'n  the  dia- 
gram.    The  end  of  the  mandible  in  carnivora  was  found  to  describe 
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bunodonts  or  their  immediate  allies.  Tiie  figure  6,  showing  slight 
lateral  movement,  is  that  made  by  Phacochoerus^  which  is  one  of 
the  few  pigs  in  which  the  teeth  become  worn  perfectly  plane  on 
the  crowns,  the  surface  of  which  is  at  right  angles  with  the  verti- 
cal axis  of  the  tooth.  That  at  c  is  the  figure  described  by  the 
tip  of  the  mandible  of  the  Tapir  while  feeding  on  hay  and  fresh 
grass,  showing  that  the  texture  of  the  aliment  makes  no  change 
upon  the  jaw  movement.  Fig.  4,  c,  may  also  be  regarded  as  typi- 
cal, with  slight  modification  (a  little  oblique),  of  the  kangaroos 
and  phalangers  ;  the  molar  teeth  of  which,  also,  strongly  remind 
one  in  some  respects  of  those  of  the  tapir.  At  6^  a  theoretical 
form  is  shown,  so  as  to  fill  the  gap  between  c  and  e,  and  which, 
no  doubt,  was  exhibited  at  some  stage  of  the  transition  from  c  to 
e,  AnchUherium  might  be  suggested  as  a  probable  case.  That  at 
e  is  the  figure  observed  in  many  species  of  both  ruminants  and 
non-ruminating  creatures.  Several  of  the  Germdse  and  the  rhi- 
noceros were  observed  to  describe  this  kind  of  a  figure,  and  from 
its  prevalence  amongst  ruminating  animals,  which  I  had  the 
op|>oi'tunit3'  to  notice,  I  suspect  that  it  is  the  commonest  form. 
The  figure  at /is  that  described  by  the  giraffe,  camel,  and  ox,  in 
which  the  extreme  in  respect  to  the  degree  of  lateral  excursion  is 
also  reached. 

In  respect  to  the  movement  of  other  groups,  such  as  the  rodents, 
for  instance,  the  movements  were  made  with  such  rapidity  that  it 
was  with  great  diflSeulty  that  the  form  of  the  figure  described  by 
»ome  fixed  point  at  the  end  of  the  mandible  could  be  seen  plainly 
enough  in  the  absence  of  a  more  perfect  recording  apparatus  than 
the  eye  of  the  observer.  Enough  was  made  out,  however,  to  show 
that  the  motions  were  often  similar  to  those  in  the  ungulates  ;  this 
was  e8|>ecially  observed  in  the  rabbits  and  guinea  pigs,  where  an 
alternate  movement  of  the  mandible  was  made  first  towards  one 
side  an<l  then  towards  the  other,  as  in  the  camels.  In  Oeo- 
my»^  Arvicola^  Fiber^  and  numerous  other  rodents,  the  motion 
of  the  mandibles  when  in  contact,  is  believed  to  be  from  before 
backwards,  on  account  of  the  direction  of  the  flexure  of  the  mo- 
lars, and  the  absence  of  cross-crests  on  their  crowns.  In  the 
elephants,  however,  it  seems  to  be  from  behind  forwards,  just  the 
reverse' of  that  noticed  amongst  some  of  the  rodentia  with  the 
absence  of  cross-crests,  as  in  most  of  the  latter. 

It  was  this  absence  of  cross-crests   in  the  rodentia,  togethev 
5 
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with  the  isognathism  of  the  modern  eteph&nts,  and  the  presence 
of  salient  cross-crests,  with  a  well-marked  anisognathiam  la 
Trilopkodon,  Telralopkodon,  Slegodon,  and  Dinotherium,  that  hu 
led  me  to  infer  that  the  mandihle  was  moved  from  side  to  side  la 
these  genera,  Just  the  reverse  of  what  is  the  fact  in  the  former. 

Kg.  s. 


/ 
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great  lateral  excursion,  during  mastication,  with  selonodont 
molars,  and  a  great  degree  of  anisognathism.  It  must  not  be 
forgotten,  however,  that  the  type  of  condyle  found  to  exist  where 
the  lateral  movement  of  the  mandible  is  not  so  extensive,  is  also 
less  flattened  and  not  so  much  elongated  transversely,  as  will  be 
seen  in  the  Tapir  (see  Fig.  4,  c,  for  diagram  of  the  movement). 
In  the  rhinoceros  (Fig.  4,  e)  the  condyle  is  also  less  modified  on 
account  of  the  lesser  lateral  movement. 

In  the  cats  the  characteristic  cylindroid  condyle  (Fig.  5,  (f), 
and  the  processes  that  partially  clasp  it  anteriorly  and  posteriorly, 
are  shown  in  Fig.  5,  e ;  again  enforcing  the  relation  subsisting 
between  condylar  structure  and  jaw  movement,  Fig.  4,  a.  Here 
again,  as  in  the  previous  case,  the  structure  is  modified,  as  we 
pass  from  the  most  specialized  carnivorous  group,  cats,  to  the  less 
specialized  dogs  and  seals,  where  the  anterior  and  posterior  pro- 
cesses from  the  anterior  and  posterior  boundaries  of  the  glenoid 
cavity  are  less  salient.  The  idea  has  suggested  itself  to  me  from 
seeing  the  different  modes  in  which  the  two  groups,  cats  and  seals, 
feed,  that  the  differences  in  the  structure  of  the  mandibular  arti- 
culation may  have  something  to  do  with  the  manner  in  which 
they  tear  their  food  into  pieces  small  enough  to  swallow.  The 
cats  hold  the  prey  with  the  fore-feet,  the  incisor  and  canine 
teeth  are  fastened  upon  some  part,  while  the  paws,  with  the  aid  of 
the  retractile  claws,  hold  the  prey  securely  down;  the  head  is  then 
raised  and  thrown  back,  and  in  this  way  the  tough  ligaments, 
tendons,  integuments,  and  muscles  are  torn  apart  into  pieces 
sufficiently  small  to  be  further  acted  upon  by  the  molars  and 
swallowed.  The  seals,  on  the  other  hand,  fasten  the  teeth  upon 
their  prey  (if  a  fish,  always  head  first),  and  with  sudden  lurches  of 
the  head  and  body  sidewise,  with  surprising  velocity,  the  fish  is 
torn  in  two  by  means  of  the  suddenness  of  the  movement,  the  free 
end  being  thrown  several  feet  away,  which  is,  however,  very  soon 
recovered,  and,  if  too  large  to  swallow  whole,  is  treated  as  before. 
Now  in  the  first  case  the  strain  incident  to  pulling  back  the  head 
by  a  number  of  powerful  muscles,  while  the  prey  is  held  with  tbe 
paws,  must  tend  to  pull  the  condyles  of  the  jaw  out  of  the  glenoid 
cavities,  which  is  prevented  by  the  nature  of  the  mandibular  arti- 
culation. In  the  case  of  the  seals  the  method  involves  no  for- 
ward pull  upon  the  jaws,  but  a  principle  in  natural  philosophy  is 
taken  advantage  of,  by  which,  with  no  more  expenditure  of  force, 
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the  same  end  is  attainerl  as  by  tbe  cat.  The  sudden  larches  give 
the  masaofthcfish  a  great  momentum,  which  is  euddenly  nr rested, 
resulting  in  its  breaking  in  two,  when,  with  little  chewing,  the 
piece  held  by  the  teeth  Is  swallowed,  the  throat  seeming  to  be 
surprisingly  dilatable.  By  what  process  a  seal  was  ever  capable 
of  rathoming  any  principle  of  physics  is  moi-e  than  I  propose  to 
explain,  but  such  are  the  facts.  It  may  be  added  that  what  holds 
in  respect  to  habits  of  tearing  the  food  in  the  cats,  also  holds  in 
respect  to  the  bears,  weasel  family,  and  raccoons,  and  in  a  less 
degree  in  the  dogs  and  hyenas. 

The  condyle  in  the  Hydrochcerua  is  exceedingly  elongated, 
the  antero-poaterior  diameter  of  the  condyle  proper  exceeding 
twice  its  transverse  diameter,  which  fits  into  a  groove-like  gle- 
noid cavity,  looking  somewhat  as  though  it  had  been  cut  out 
with  a  rabbet  plane.  The  sides  of  the  groove  are  vertical,  and  at 
right  angles  to  the  bottom ;  it  is  also  longer  than  the  condyle 
proper,  which  is  not  by  any  means  neatly  adapted  to  fit  it  as  is 
usually  the  case.  So  marked  is  this  artificial  appearance  that  tbe 
first  time  I  beheld  it  I  made  a  cai'eful  examination  to  see  If  some 
one  had  not  been  carving  it  into  what  I  thought  was  a  fanciful 
shape,  ns  a  trick  to  deceive.  When  the  reversed  inclination  of  the 
teeth  above  and  below  is  noticed,  together  with  the  insertion  of  the 
muscles,  it  is  plain  that  the  condyle  has  a  reciprocating  motion 
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borodonts,  selenodonts,  and  tapirodonts,  may  be  regarded  as 
representing  the  extremes  of  dental  metamorphosis  due  to  the 
persistent  action  of  the  forces  exerted  in  mastication  by  these 
latter,  and  which  have  been  operative  since  the  appearance  of  the 
herbivora,  the  time  of  which  I  do  not  propose  to  indicate  even 
approximately. 


Upper 

molar 

Lower  molar 

series. 

series. 

Anterior. 

Posterior. 

Anterior. 

Posterior. 

BUNODONTS.' 

mm. 

ram. 

ram. 

mm. 

Hippopotamus  amphibius . 

.16 

.101 

.15 

.107 

Choeropsls  liberiensis 

.078 

.07 

.74 

.069 

Babirussa  alfurus 

.059 

.04 

.052 

.039 

8118  indicus        .... 

.068 

.043 

.068 

.049 

Dicotyles  torquatus  . 

.049 

.043 

.049 

.038 

Phachoerns  fletbiopicns 

.069 

.055 

.065 

.047 

Srlexodontb. 

Titanotberium  prouti 

.253 

.117 

Helladotberium  duvernoyi 

.206 

.104 

Anthracotherium  magnum 

.08 

.034 

.056 

.034 

SiTatberiutn  giganteuin     . 

.219 

.139 

Eqiius  cabatluB  .... 

.127 

.085 

.095 

.062 

Gazella  eucbore 

.062 

,031 

.039 

.024 

Counocbfletes  gnu     . 

.089 

.047 

.059 

.041 

AlcelapbuB  caama 

.081 

.052 

Capra  bircus      .... 

.06 

.035 

.037 

.028 

Otis  mon tana  ^ 

.072 

.045 

Otis  aries 

.069 

.044 

.049 

.031 

Cariacus  columbianus 

.068 

.045 

.049 

.033 

Cervulus  sp 

.0.")9 

.038 

.046 

.03 

Alee  malcbis^  .... 

.187 

.088 

.103 

.058 

Aatilocapra  americana 

.072 

.049 

.052 

.084 

Rangifer  tarandus 

.091 

.069 

Cervus  canadensis 

.115 

.075 

.085 

.058 

C'amflus  dr(»medarius 

.112 

.052 

.095 

.042 

Aucbenia  glaama 

.073 

.031 

.05 

.028 

(^amelopai^alis   giraffa 

.123 

.077 

.089 

.047 

Bos  taurus 

.137 

.103 

.099 

.077 

On»odon  inaior  . 
Hbinoceros  mdicus    . 

.081 

.047 

.158 

.09 

.124 

.081 

Tapibodont. 

Tapinis  americanus  .        .        .        . 

.096 

.055 

.087 

.05 

•  The  measurements  were  made  from  the  external  borders  of  the  crowns 
of  tbe  molars  of  one  side  to  the  external  borders  of  the  crowns  of  those  of 
the  otber  side,  at  tb^  anterior  and  posterior  ends  of  both  the  upper  and  lower 
series. 
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ipp^J 

r'" 

Lnwar 

nalw 

^,U,rU,r. 

PotWrtor. 

..»»«. 

,-»». 

Trichecodokts. 

mm. 

mm. 

mm. 

mm. 

Manalee  australis       .... 

.037 

.03ft 

.084 

.03 

E»lmaturiis  do  real  Is  , 

.033 

.033 

.028 

.03 

Petrogale  penicllUIns 

.038 

.018 

.038 

.018 

Phalangiala  Tiilpina  . 

.033 

.033 

.033 

.017 

Hypsiprj^mnue  cud! cuius 

.03 

.013 

.017 

.013 

RODKNTIA. 

BciiirnB,  ep.        .         .                 .        . 

.014 

.013 

.013 

.01 

Spennophilaa,  sp.     . 

01 S5 

.011 

.013 

.011 

Cynoniys  ItidoviciantiB 

031 

.019 

.018 

.016 

ArctomyB  lannax 

037 

.0333 

.038 

.028 

Tamtas,  sp. 

008 

.007 

.007 

.006 

HvdrocbccTae  capybara 

055 

.034 

.057 

.088 

Cislnr  flbf  r       .        . 

033 

.024 

.037 

.019 

GeomysbiiraariuB     . 

01 

.0015 

.0105 

.OOB 

008 

.0075 

.000 

.008 

Neoloma    . 

01 

.009 

.01 

.009 

SiRinodnn  Uispldus    . 

0085 

.007 

.008 

.007 

Fiber  zitjcthicus 

018 

.013 

.013 

.018 

HjstriJtcriBtata 

037 

.036 

.030 

.034 

Lcpus  cunicolUB 

038 

.021 

.018 

.015 

Crelogenjs  paea 

037 

.D3S 

.028 

.088 

LagosiomuB  iritbodactf  luB 

037 

.032 

.03ft 

.0|(t 

Dasyprocta,  ep 

.032 

.033 

.018 

.016 
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At  Fig.  6,  diagrammatic,  transverse  sections  through  the  jaws 
of  several  genera  of  mammals  are  shown:  a,  shows  the  isogna- 
thous  arrangement  in  Fiber  zibethicus ;  6,  the  anisoguathous 
arrangement  in  Lepus  cuniculua.  These  two  show  the  extremes 
in  rodents;  in  the  first,  the  teeth  of  both  sides  are  perfectly 
parallel ;  in  the  latter,  neither  are  they  parallel,  nor  arc  the  series 
of  molars  in  opposite  sides  of  the  upper  and  lower  jaws  separated 
by  the  same  interval.  Fiber^  in  some  respects,  calls  to  mind  the 
dentition  of  bunodonts,  while  Lepus  reminds  one  of  the  selenodont 
system.  The  differences  are  here  to  be  regarded  as  arising,  in  a 
large  measure,  from  the  strains  incident  to  mastication,  as  the 
contact  of  the  upper  and  lower  molar  teeth  of  Lepus  always  takes 
place  first  upon  the  outer  portion  of  the  crown  of  lower  ones,  and 
the  inner  portion  of  the  crown  of  the  upper  ones;  and  after  con- 
tact the  movement  of  the  jaw  is  from  within  outwards,  causing 
the  upper  molars  to  be  pressed  outwards,  and  the  lower  molars 
inwards,  eventually  causing  the  upper  series  to  recede  from  each 
other,  and  the  lower  series  to  approach  each  other,  probably  car- 
rying the  rami  along  in  the  changes.  Nor  does  the  change  stop 
here.  The  molars  are  apparently  curved  outwards  above  and  in- 
wards below  from  the  same  cause. 


Fig.  6. 


a 


8  J 


('r*»«*-«^etlon«  through  th«  maxiUarj  apparatan  of:  —  a.  Fiber. 

d.  Cervus.    e.  Et/uns. 


b.  Lepus.     c.  DieotyUt, 


The  movement  in  Fiber  is  totally'  different,  though  at  times 
there  are  indications  of  lateral  movement.  It  seems  to  be  from 
before  backwards,  or  a  reciprocating  movement. 
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In  Fig.  a,  c,  we  have  a  (liagram  of  a  transverse  section  of  the 
jawB  of  Dicolyles,  where,  B.S  in  Fiber, t\ie  series  are  nearly  parallel 
in  both  jaws,  and  nearly  exactly  isognathous ;  the  Jawa  open  and 
close  withont  a  pai-ticle  of  lateral  motion.  The  food,  In  such  « 
case,  is  ponnded  as  in  n  mortar,  with  a  chopping  motion  of  Che 
jaws.  The  anisOgnathous  arrangement  is  represented  in  Fig.  6,  d, 
of  Cerous,  and  e  that  of  the  horse;  both  have  extensive  lateral 
motion,  with  corresponding  anisugnnthism  ;  the  teeth  are  also,  to 
some  extent,  inclined  outwards  above,  and  inwards  below,  as  ob- 
served in  regard  to  the  dentition  of  Lepua.  The  method  of 
trituration  is  also  very  different  from  Dicotylea.  It  is  here  ground 
as  in  a  mill,  the  reversed  enamel  patterns  of  the  opposing  molar 
series  simulating  most  closely  some  of  the  mechanical  devices 
used  by  man  as  grinding  mills.  Tlie  lower  jaw,  with  its  molars, 
however,  represents  the  millstone,  and  the  opper  the  "  bed- 
stone" or  surface  upon  whith  it  acts  witli  the  glenoid  cavity  as 
tlie  point  from  which  its  oscillations  are  propagated. 

From  tlic  preceding  tallies  of  measurements  the  work  of  con- 
structing a  series  showing  the  relation  of  mandibular  movement 
to  anisognathism  would  be  sn  easy  task ;  the  movements  would 
in  every  case  have  to  be  observed,  and  in  all  cases  where  I  have 
been  enabled  to  do  so  I  have  found  this  relation  to  subsist.  We 
are  met,  however,  by  a  most  anomalous  type  of  anisognathism 
amongst  the  cavys,  especially  in  Ccetogenys  paca,  where  the  in- 
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There  is  evidence  in  the  enamel  foldings  to  show  that  the  same 
kind  of  strains  were  operative  here  as  elsewhere. 

A  matter  which  has  considerable  interest  in  this  connection,  is 
what  I  have  ventured  to  call  displacement  due  to  strains.    Tlie 
evidence  is  met  with  all  through  the  anisognathous  artiodactyla 
and  periosodactyla.     The  relative  position  of  the  molars  and  pre- 
molars in  Cervus  is  shown 
^^'  ^*  in  Fig.  7,  a ;  the  molars, 

1,  2,  3,  are  directly  behind 
each  other;  they  seem  to 
have  been  shoved  from 
the  line  a'  through  a' 
and  a'"  until  their  outer 
borders  have  reached  the 
line  6;  the  premolars,  I., 
II.,  III.,  have  meanwhile 
been  left  with  their  inner 
faces  touching  respective- 
ly the  lines  a',  a",  a"'. 
The  outer  faces  of  the 
premolars  are  parallel  to 
theJinc  6,  as  though  the 
displacing  force  had  acted 
equally  upon  the  anterior  and  posterior  portions  upon  the 
inner  side.  This  displacement  is  uniformly  the  greatest  in  the 
later  forms,  most  anisognathous,  and  with  greatest  lateral  excur- 
sion of  the  mandible.  In  the  molars  of  the  mandible,  c,  no  such 
displacement  occurs  as  noticed  in  the  upper  molars;  the  reason 
seems  to  be  that  the  lower  teeth,  confined  as  they  are  to  the 
narrow  ramus,  cannot  undergo  such  displacement.  The  force  of 
the  mandible  always  acting  to  push  the  upper  teeth  outwards, 
since  they  always  first  come  into  contact  upon  the  inner  border 
of  the  crowns  of  the  upper  molars  and  the  outer  of  the  lower  ones, 
would  also  react  powerfully,  during  mastication,  upon  the  lower 
molars,  tending  to  push  them  inwards,  and  approximate  the  scries 
(rami)  of  opposite  sides.  The  molar  series  of  the  mandible  of  the 
girafife  are,  as  a  whole,  slightly  convex  internally;  the  reverse  of 
the  upper  scries,  which  is  convex  externally.  The  reversal  of  this 
convexity  is  in  keeping  with  every  other  character.  The  dis- 
placement seems  to  be  greatest  where  the  masticatory  muscles 


UpfMr  figure,  external  riew  of  npper  molarR  of 
Otrmt.  Middle  figure,  lower  molar  nerles  of  right 
•ide  of  same,  not  displaced,  and  lower  figure,  left 
app^r  molars  of  same,  greatly  displaced. 
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can  act  vitti  the  greatest  force — that  is,  nearest  the  articulstioB 
of  the  mandible  with  the'akiill.  Amongst  rodents  having  a  re- 
ciprocating motion  of  the  mandible  this  displacement  of  one  part 
of  the  series,  irhile  Others  remain  undisturbed,  is  not  very  great 
vhere  only  the  backward  and  forward  reciprocating  movement  is 
present,  but  sometimes  lateral  movements  are  also  executed  whioh 
causes  displacement  in  two  directions  in  both  tipper  and  lower 
molar  series.  Usually  the  changes  could  not  be  called  displace* 
ment,  but  rather  a  bending  or  deflection  of  the  teeth  in  two  direo- 
tions,  either  backward  and  outward,  or  forward  and  inward.  The 
first  condition  is  usually  found  in  the  upper  molars,  and  the 
second  in  the  mandibular  molars  of  rodents. 


Fig.  8. 
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is  entirely  lateral.  At  c  the  alternating,  interlocking,  haplodont 
teeth  of  Delphinus  are  shown  almost  entirely  prehensile,  not 
having  attained  the  specialization  of  molars.  The  recent  probos- 
cidians, with  their  numerous  transverse  enamel  plates,  are  simply 
the  more  compressed,  transverse  crests  of  Trilophodon  and  Te- 
tralophodan  in  greater  numbers.  The  crests,  in  a  young  state  of 
the  teeth,  are  present,  but  are  afterwards  worn  off  to  a  common 
level  from  the  movement  of  the  mandible  from  behind  forwards. 

The  curious  analogy  of  the  method  in  which  the  succession  and 
wear  of  the  molars  and  cross-crests  takes  place  in  ungulates  and 
proboscidians  is  worth  noticing;  in  the  former,  the  first  and 
most  anterior  true  molar  is  most  worn ;  in  the  latter,  the  anterior 
cross-crests  in  both  mastodons  and  elephants  are  the  first  to  be 
worn,  the  heel  or  posterior  part  of  the  tooth  remaining  frequently 
totally  unused.  The  succession  of  molars,  vertical  and  horizon- 
tal, secures  the  same  results  in  both.  The  first  true  molar  of 
ruminants  is  the  first  to  be  protruded;  its  anterior  pair  of  cusps, 
as  well  as  those  of  its  fellows  behind,  are  most  worn  and  longest, 
so  that  a  mere  increase  in  the  number  of  transverse  pairs  of  cusps 
heterochronously  protruded,  would  give  us  practically  the  same 
result  as  the  horizontally  succeeding  molars  of  proboscidians. 

I  cannot  dismiss  this  subject  without  a  reference  to  the  skull 
of  an  Australian  in  the  Morton  collection  of  the  Academy  of 
Natural  Sciences  of  Philadelphia,  No;  1327,  with  35  teeth,  34  of 
which  are  normally  arranged,  there  being  a  supernumerary  molar 
on  each  side  above.  If  these  had  been  repeated  in  the  mandible, 
the  dentition  would  have  been  as  low  as  that  of  the  South  American 
monkeys.  As  it  is,  it  is  lower  than  the  gorilla  and  chimpanzee  in 
this  respect,  and  shows  the  tendency  of  even  primates  to  revert 
towards  the  primitive  formula  of  44  teeth  prevalent  in  eocene 
times.*  The  jaws  are  massive,  with  a  most  pronounced  pithecoid 
squareness  in  front,  its  prognathism  being  in  marked  contrast  with 
the  beautiful  orthognathous  skull  of  the  European.  The  point, 
however,  which  has  a  practical  bearing,  is  the  fine  state  of  the 
teeth  and  their  massiveness  as  compared  with  the  teeth  of  the 

»  In  a  skull  of  Atelea  geoffroyi  from  South  America,  I  have  observed 
that  there  w^re  ten  teeth  in  the  upper  lefl-liand  maxillaries,  a  number 
which,  if  it  had  been  repeated  all  round,  would  have  given  forty  teeth  as 
the  formula,  which  is  within  four  of  the  archetypal  forty-four.  Lemurs 
have  the  thirty-six,  in  common  with  the  lower  South  American  monkeys. 
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higher  races.  The  incisors  are  fully  twiue  the  mass  of  those  of  the 
prusent  man,  and  the  molars  show  an  almost  equally  great  develop- 
ment. In  explanation  of  this  we  hare  not  far  to  look.  We  are 
informed  by  various  authorities'  that  these  people  were  totally 
ignorant  of  boiling,  but  that  everything  was  roasted,  or  even 
eaten  raw,  which  involved  more  worh  for  the  teeth  than  falls  to 
their  lot  now-a-days,  and  which  must  powerfully  react  upon  their 
development.  If,  as  we  believe,  and  as  the  facts  warrant  us  la 
believing,  that  the  dental  armature  becomes  more  massive  u 
strains  become  more  frequent  and  severe  through  the  passage  and 
survival  of  herbivorous  types  from  eocene  to  modern  times,  it  it 
almost  equally  certain  that,  in  the  event  of  the  introduction  of 
cookery,  witb  its  constantly  increasing  refinements,  tliere  must 
be  a  diminished  amount  of  strain  upon  the  teeth,  tending  to  cause 
atrophy  or  degeneration. 

Cunp- Shaping  Forces. — We  now  come  to  the  consideration  of 
the  way  in  which  the  cusps  of  the  teeth  have  been  modified  by  the 
various  mnndibulnr  movements,  culminating  in  the  crescentoid 
form  and  its  modiScations.  We  have  assumed,  as  we  have  had 
evidence  for  doing,  tliat  many  of  the  parts  associated  in  the  func- 
tion of  mastication  were  greatly  modified  and  brought  to  their 
present  shape  by  mechanical  resistances  incident  to  the  perform- 
ances of  such  function,  our  next  purpose  will  be  to  show  that  a 
similar  process  has  lieen  silently  and  powerfully  at  work  in  the 
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to  ita  sarroandiiigs  since  geology  and  palaeontology  afford  such 
abundant  evidence  of  the  constant  struggles  on  the  part  of  life  to 
cope  with  the  altered  conditions.  To  ail  acquainted  with  the  lead- 
ing facts  of  geographical  distribution  of  animals  and  plants  it  is 
well  known  that  some  of  the  most  intimate  relations  exist  between 
flora  and  fauna,  fauna  and  fauna,  flora  and  fauna  and  climate, 
bow  that  elevation  due  to  geologic  changes  affects  climate,  and 
bow  that  telluric  changes  (orbital),  preponderating  over  all  else, 
should  modify  all  the  others,  as  Prof.  CroU^  would  have  us 
believe. 

I  believe  that  the  changes  in  these  great  elements  of  surround- 
ing conditions  may  have  been  adequate  to  produce  either  the 
annihilation  or  the  divergence  and  survival  of  organic  tj^pes. 
Those  creatures  which  were  not  in  harmony  no  doubt  were  often 
destroyed  in  affecting  the  readjustment,  because  in  some  the  adjust- 
ments could  not  be  brought  about  quickly  enough  to  prevent  the 
fatal  waste  of  efforts  in  overcoming  greatly  unbalanced  relations. 
Those  that  overcame  this  readjustment  survived  with  modifica- 
tions. Then,  again,  there  may  have  been  no  sudden  modifications, 
bat  slow  changes  to  which  organisms  could  readily  adapt  them- 
selves; and,  again,  there  is  no  telling  how  much  intelligence  may 
have  had  to  do  in  the  struggle,  yet  there  is  very  little  that  can  be 
predicated  in  respect  to  this  by  brain-bulk,  because  if  such  in- 
stances as  the  beaver,  tiie  bee,  and  the  ant  are  cited,  it  is  at  once 
seen  that,  even  supposing  the  bulk  of  brains  to  augment  as  recent 
times  are  approached,  it  is  not  altogether  safe  to  lay  too  much 
stress  upon  brain-mass  as  an  index  of  intelligence. 

The  divergence  of  the  educabilian  orders  of  mammalian  verte- 
brates from  a  forty-four  toothed  bunodont  type  with  five  toes  is 
held  by  the  most  eminent  authorities.  The  prevalence  of  these 
two  characters  in  eocene  mammalia  with  their  gradual  disappear- 
ance through  later  forms  is  one  of  the  strongest  arguments  in 
favor  of  the  theory  of  descent.  The  gradual  increase  in  the  length 
of  the  diastemata  between  molars  and  incisors  from  none  at  all  in 
many  eocene  forms  to  the  immense  interval  between  the  two  in 
such  forms  as  the  horse  and  giraffe  is  the  first  point.  Another  is 
the  prevalent  departure  from  primeval  pentadactylism  towards 
monodactylism,  or  its  equivalent,  by  the  fusion  of  one  or  more 

I  Climate  and  Time,  Jas.  Croll.     London,  1875. 
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parte  into  &  single  one,  as,  for  example,  the  horae  and  artiodaetjl 
ruminants.  The  tendency  to  raonodactylism,  it  is  beliered,  is  due 
to  the  strains  incident  to  locomotion  affecttng  the  growth  and 
nutrition  of  these  parts.  It  would,  therefore,  seem  that,  con8lde^ 
iDg  the  weight  of  opinion  upon  the  origin  of  dtastemata  and  mono- 
dactylism,  that  the  teeth  should  likewise,  as  characters  of  secon- 
dary morphic  and  systemAtic  value,  and  so  admirably  conditioned 
for  great  modtGcation,  manifest  very  sensibly  the  inQaence  of  sach 
conditioning  forces. 

If  environments  affect  choice  of  food,  etc.,  it  must  A>llow,  as  a 
necessary  consequence,  that  different  methods  of  prehension  and 
comminution  must  be  employed  in  different  animals  to  correspond 
with  the  nature  of  the  food,  which  would  effect  corresponding 
dental  differentiations.  These,  in  turn,  make  further  differentia- 
tions, which  are  successively  fixed  by  the  law  of  heredity,  less 
difficult  in  succeeding  generations,  until  extremes  are  reached. 
-  This  is  just  what  we  have  tried  to  show  in  the  two  extreme  types 
of  mandibular  movement,  vertical  and  lateral,  and  that  the  former 
passes  gradually  into  the  other  Just  as  it  can  be  shown  that  the 
bunodont  type  of  tooth  gradually  passes  into  the  selenodont.  Two 
or  three  stages  of  cusp  modification  are  sometimes  observed  in  the 
same  tooth,  while  as  many  as  six  or  eight  or  more  tooth  modifi- 
cations  may  be  counted  in  the  teeth  of  the  whole  series. 

Odonlomorphic  Centres. — While  making  measurements  of  the 
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with  the  cross-crests  and  bottoms  of  the  valleys  of  the  molars  of 
both  sides  when  produced  across  their  crowns. 

It  is  proposed  for  convenience  to  designate  the  teeth,  the  cross- 
crests  of  which  coincide  in  curvature  with  arcs  described  respecr 
tivelj  from  the  right  and  left  glenoid  cavities  as  centres,  for  the 
molars  of  these  sides  respectively,  as  biaxial;  and  those  where  the 
centre  of  this  coincident  arc  is  medial  on  the  basi-sphenoid  bone, 
or  midway  betwixt  the  condyle,  as  uniaxiaL  The  centres  may  be 
named  odontomorphic,  or  tooth- shaping,  since  they  are  the  fulcra 
which  control  the  forces  which  slowly  modify  the  shapes  of  the 
teeth  and  their  component  tubercles.  The  biaxial  molar  is  by  far 
the  commonest.  I  have  observed  it  in  the  following  orders :  Eden- 
tata, Sirenians,  Proboscidians,  Rodents,  Perissodactyles,  Artio- 
dactyles,  Hyracoidea,  and  Marsupials.  The  following  is  a  list  of 
some  of  the  observed  genera  of  both  classes : — 

Biaxial,  Uniaxial, 

Ovis. 

Alee.  Tragulus. 

Cervus.  Hyomoschus. 

Antilocapra.  Moschus. 

Alcelaphus.  Amphitragulus. 

Antilope.  Leptoineryx. 

Gazella. 

Aucbenia. 

Camelus. 

SiTatherium. 

Bos. 

Titanotherium. 

Eqnus. 

Tapirus. 

Phalangista. 

Phascolomys. 

Trilophodon. 

Nototheriura. 

Megatherium. 

Hyrax. 

Dasyprocta. 

It  will  be  observed  that  the  Tragulidm  monopolize  the  uniaxial 
plan,  tliough  Cervua  columbianus  is  very  nearly  uniaxial. 

In  Fig.  9,  representing  diagrammattcally  the  meclmnism  of  mas- 
tication in  selenodonts,  the  curvilinear  path  of  tlie  excursion  of  the 
mandibular  series  of  molars,  as  well  as  the  reversal  of  the  solenoid 
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cusps  of  the  upper  and 
lower  series  respectiTely 
witli  the  ideal  odontomor- 
phic  centre,  0,  in  the  man- 
dibular articulation,  the 
gist  of  the  whole  matter 
of  tooth  modification  b» 
comes  plain.  It  Is  ob- 
served that  opposite  those 
parts     which     have     the 

lower  molar  >»[»,  i,  xrrepi  oi«r  Ilia  npper  •>erie>.  b 

The  mo^eioeni  being  comtHiiT  regnuwd  troni  ihe  greatest  transverse  diam- 
iBMdLboiBrBrHcttiiiioD.otijdoniDPioriiWecoBire,  o.  eter,  or  which  are  strong- 
est of  the  opposing  aeries, 
b,  impinge  upon  their  fellows,  a,  of  the  op[)osite  aeries  at  the  weak- 
est points,  or  those  parts  having  the  least  transverse  diameter, 
and  vice  versa.  It  looks  an  though  the  strains  incident  to  masti- 
cation has  pressed  the  sides  of  the  cusps  of  the  teeth  flat,  and 
curved  their  cornu  outwards  in  the  upper  series,  and  inwards  ia 
the  lowei',  hy  the  oil-repeated  excursion  in  one  direction.  The 
action  of  the  parts  In  life  appears  to  he  constant,  that  is,  the 
molars  of  ttie  mandibles  of  the  right  side  always  moving  outwards 
when  crushing  the  food,  and  tlie  same  of  the  side  opposite.  The 
movements  arc  often,  for  many  minutes  in  succession,  made  in 
the  same  direction,  then  in  the  other.     It  is  found,  upon  carefnl 


1878.]  NATURAL  SCIENCES  OF   PHILADELPHIA.  73 

treme  selenodont,  e  and  /.  The  cusp,  a,  is  tlie  t3'pe  observed  in 
the  early  Miocene  genus  Entelodon^  or  in  Pliolophus  of  the  Eocene; 
6,  an  external  cusp  of  an  upper  molar  of  Leptochosrus ;  df,  an  ex- 
ternal ensp  of  an  early  ruminant  {Oreodon) ;  e,  outer  and  inner 
anterior  cusps  of  a  young  Gervus^  shortly  before  protrusion  from 
the  alveolus ;  and  /,  a  premolar  of  Coryphodon.  A  host  of  ad- 
ditional examples  might  be  given  to  enforce  the  idea  meant  to  be 
conveyed,  but  which  would  simply  be  repeating  with  another  series 
of  species  what  has  already  been  indicated,  and  which  can  be 
fully  confirmed  b}'  reference  to  works  of  Leidy,  Kowalewsky,  and 
Cope  on  Tertiary  mammalia. 

I  am  aware  that  Coryphodon  is  an  early  form,  occurring  in  the 
Eocene  formation,  and  is  perhaps  not  as  well  chosen  a  case  to 
illustrate  the  modern  extreme  as  might  have  been  selected.  Tiiis 
is,  however,  a  superficial  objection,  since  tlie  crowns  are  very 
short,  with  the  short  roots  characteristic  of  the  mammalia  of  early 
|>eriods.  It  seems  to  be  simply  a  case  in  whicli  the  modifications 
took  place  with  greater  rapidity  than  in  later  species.  If  the 
whole  order  of  ungulates  did  not  concur  in  the  evidence  which 
they  yield,  an  objection  might  be  raised,  but  in  all  of  them  the 
reverse  direction  of  the  cornu  of  the  cusps  of  opposing  series  is 
the  same;  in  all  the  mandibular  movement  is  either  lateral,  or 
becoming  so ;  almost  every  family  of  them  shows  a  progressive 
intensification  of  these  characters,  and  it  would  seem  that  no  fur- 
ther evidence  were  needed  to  show  that  the  necessary  actions  of  an 
animal  modify  most  profoundly  the  form  of  even  the  very  hardest 
of  Us  tissue s. 

It  is  projK)sed  to  close  the  discussion  with  the  consideration  of 
a  few  special  cases  of  the  various  methods  of  cusp-blending,  wear, 
and  flexure.  In  all  the  selenodont  mammals  the  flexure  of  the 
cornu  of  the  inner  cusps  and  their  lengthening  in  the  upper  molars 
and  the  outer  below  is  greatest,  evidently  due  to  the  fact  that  the 
strains  incident  to  mastication  are  more  powerfully  exerted  upon 
these,  and  less  powerfully  upon  their  fellows  on  the  opposite  side 
of  the  tooth.  The  deep  flexure  of  the  enamel  layer,  vertically  and 
meilially  on  the  inner  side  of  the  upper  molars  and  the  outer  of 
the  lower  ones,  is  another  fact  to  be  noted  in  many  instances  as 
due  to  the  same  causes.  The  jutting  outwards  of  the  cornu  of  the 
external  cusps  of  the  upper  molars,  and  inwards  of  the  internal 
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ones  in  tbe  lower  eeries,  ia  another  fact  capable  of  a  similar  expla- 
nation. 

■  I  apprelicnd  tliat  tlie  plicate  enamel  layers  in  tbe  dentition  of 
tbe  horse,  of  Sicatherium,  and  to  some  extent  in  the  ox  and  deer, 
may  tie  nt'counled  for  in  the  same  way ;  for  in  these  tlie  plication 
is  most  mariced  at  snch  points  as  are  manifestly,  according  to  our 
theory,  subject  to  the  severest  strains.    In  Fig.  11,  a,  the  euamel 
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pattern  of  the  upper  molar  of  Equus  excelnun,  and  6,  the  enamel 
pattern  of  an  uniietermined  species  of  horse  (both  from  Lei<ly), 
show  this  plication  of  the  anterior  and  posterior  transverse  enamel 
walls  of  the  islands  in  a  marked  degree.  The  plication  is  greatest 
in  a  line  parallel  with  the  direction  of  the  strains  exerteil  during 
mastication.  Another  circumstance  is  tlic  greater  inclination  of 
of  the  upper   molars  oiilwiirils.  ami  of  tlic 
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per  square  inch  of  transverse  section,*  it  is  easy  to  surmise  what 
vrould  l)e  the  tendency  of  the  exertion  of  the  force  of  many  square 
inches  in  section  of  masticatory  muscle  upon  the  jaws  and  teeth  in 
mastication.  It  would  manifestly  not  be  consumed  in  the  mere 
[comminution  of  the  food,  but  it  must  also  react  upon  the  struc- 
tures which  were  directly  subjected  to  the  resulting  strains,  viz., 
the  teeth.  In  a  mammal  as  large  as  the  rhinoceros  the  area  occu- 
pied by  the  mandibular  teeth  is  about  5  square  inches,  while  the 
maxillary  teeth  occupy  about  10  square  inches,  as  I  have  roughly 
estimated  from  a  skull  nearly  adult;  the  ratio  then  of  the  tritu- 
rating surfaces  of  the  upper  and  lower  series  is  about  as  one  is  to 
two.  These  ratios  increase  apparently  as  anisognathism  increases, 
and  conversely  become  equal  as  isognathlsm  prevails ;  that  is,  we 
may  select  a  perisodactyl,  such  as  the  rhinoceros,  or  an  artio- 
dactyl,  such  as  Bos^  to  represent  one  extreme,  and  the  universal 
pig  as  the  other. 

It  will  be  observed  that  I  have  made  no  attempts  at  construct- 
ing phylogenetic  tables,  a  favorite  pursuit  with  some  recent  natu- 
ralists; this  is  because  I  am  not  satisfied  in  regard  to  the  value 
of  characters  as  indicating  affinities.  I  appreciate  these  most  tho- 
roughly, but  believe  that  modifications  may  be  greatly  accele- 
rated or  retarded  by  alterations  in  surroundings  over  which  a 
moilifiable  organism  has  no  control,  so  that  the  differential  effects 
(generic  and  specific  characters  of  systematists),  produced  in  a 
given  time,  may  differ  greatly  in  value — their  true  value  being 
estimated  in  terms  of  force — some  requiring  but  half  as  much  time 
for  their  production  as  others.  The  possible  morphological  effects 
of  like  mechanical  conditions  are  illustrated  in  turtles  and  gl^'pto- 
clons,  where  the  rigid  exoskeleton  has  caused  the  originally  seg- 
mented axial  skeleton  to  show  a  strong  tendency  to  revert  to  the 
primitive  homogeneous  condition  without  losing  its  osseous  cha- 
racter. The  exoskeleton  has  in  fact  partially  assumed  the  part 
taken  by  the  chitinous  envelope  in  the  organization  of  the  Artie- 
ulata.  We  may  regard  the  relations  here  pointed  out  as  the 
complementary  principle  demonstrating  Spencer's  theory  of  the 
fiegmentation  of  the  vertebral  axis,^  because  it  must  be  allowed  that 
op|)Osite  conditions  must  produce  opposite  effects. 

*  AnimAl  Mechanics,  Dr.  Baml.  Haughton.     London,  1873,  p.  71  ;  The 
Principle  of  Least  Action  in  Nature  (Three  Lectures),  London,  1871,  p.  10. 
«  Principles  of  Biology,  New  York,  1867. 
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Appendix  on  Ike  Atrophy  and  Hyperirophy  of  Incwora With- 
out stopping  to  consider  the  archetypd  or  normal  forms,  the 
principftl  groups  whicli  manifest  tbe  extremes  of  modification  of 
the  incisive  elements  may  be  tabulated  as  follows : — 


>  Bypertropliied  incisors  with  Bp«cial  functions. 


Rodent  IB. 

Tojniodonta. 

Proboscidca.  Grestlj  hjpertrophlcd,  becoming  weapon!  of  offencA 

and  defence;  function  aeaumed  by  a  proboscis. 
Dinocerati.         )  Hore  or  less  alropbied  ;  function  assumed  by  tbe  lips, 
lihiDOcehtlida!.    i     or  a  abort  proboscis. 
Ruminantla.  Upper  incisors  absent ;  function  partially  assumed  bj 

the  tongue  and  muscles  of  the  neck. 
Edentata.  No  incisors  ;  function  partially  or  entirely  assumed  bj 

the  tongue. 

As  is  non  believed,'  the  great  specialization  of  the  median  in- 
cisors of  rodents  is  due  to  the  severe  work  to  which  they  are 
persistently  npplied  duriug  tbe  phylogeny  of  the  group,  but  the 
extreme  of  hjpertropby  is  reached  in  the  Proboscidea,  where  it 
has  been  so  i>xtensive  as  to  vender  the  teeth  useless  in  the  per- 
formance of  their  primary  function,  which  has  been  exchanged  for 
anew  one,  viz.,  a  defensive  function,  while  the  primary  one  has 
been  assumed  by  the  greatly  developed  proboscis  used  both  as  a 
drinking  horn  and  as  a  hand  to  grasp  and  wrench  vegetable  ali- 
ment from  its  attachment  and  convey  it  to  the  moutli.     A  fact 
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look  in  the  direction  of  some  earlier  and  more  generalized  form  as 
a  starting  point  from  which  it  is  possible  to  derive  the  organ  so 
characteristic  of  Proboscidians.  In  this  position  I  find  I  am  in 
accord  with  Prof.  Cope,  who  has  stated  his  views  upon  this  matter 
more  or  less  distinctly  at  several  places  in  his  extensive  writings.^ 
My  reasons,  based  wholly  on  teleological  evidence,  for  not  believ- 
ing the  Dinocerata  to  be  in  the  direct  ancestral  line  which  culmi- 
nated in  the  elephants,  is  the  presence  in  the  former  of  a  variable 
number  of  pairs  of  horns,  and  in  Dinoce.ras  the  great  pair  of  upper 
laniary  teeth  are  written  down  as  canines  by  Profs.  Leidy,  Cope, 
and  Marsh,  which,  with  the  absence  of  upper  incisors,  gives  us  no 
probable  beginnings  that  may  be  regarded  as  homologous  with  the 
ixx^Vs  of  Elephas.  However,  the  tusks  of  Proboscidea,  as  now 
known  from  fossil  forms,  have  been  extensively  modified  in  size, 
sitnation,  and  direction  of  curvature.  We  may  state  the  modifi- 
cations as  to  implantation  of  the  tusks  (incisors)  in  the  various 
forms,  thus: — 

Dinotherium,  I. 

1  —  1 

Mastodon  Angustideus, 
M.  longirostris, 
31.  productus,  etc. 

Elephas,  sp.  I.    - 
^  ^        0  —  0 

From  the  tenor  of  the  foregoing  facts,  I  am  led  to  conclude 
that,  with  the  disappearance  of  the  primary  functions  of  the  inci- 
sors in  Proboscidians,  and  their  assumption  of  a  secondary  defen- 
sive one,  the  proboscis  was  gradually  developed,  while  tiie  mouth, 
as  it  lH?came  more  elevated  from  the  level  of  the  ground  by  the 
shortening  of  the  neck  and  the  assumption  of  the  long,  gravi- 
gradous  pillar-like  limbs,  were  assisting  factors  in  the  process. 
Whatever  was  the  cause  of  the  incisors  becoming  weapons  of  de- 
fenre  was  the  cause  of  the  initiation  of  a  process  of  development 
of  the  external  nasal  organ,  resulting  in  its  present  structure  and 
im|>ortance.  There  was  probably  no  organ  so  directly  available 
as  what  was  then  a  rudimentary  proboscis,  seeing  that  all  other 
parts  (limbtt),  probably  by  reason  of  the  animal's  bulk,  must  sub- 

»  r.  S.  G<'olog.  8urv.  Terr.,  6th  Annual  Report,  Washington,  1873,  p. 
W7 ;  U.  S.  Geograph.  Surv.  W.  of  tbc  100th  Meridian,  vol.  iv.  1877,  p. 
2»2. 
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serve  purposes  oT  locoiDotion.  Further,  after  once  having  reached 
that  stagu  whicli  made  the  incisors  available  as  weapons,  we  can 
imderstand  how  the  violent  uses  to  which  these  parta  were  and 
ai-e  put  only  served  to  carry  the  hypertrophy  still  further. 

The  Dinocerata  and  Rhinoce.rolidst  present  a  case  where  the 
partial  assumpiion  of  the  incisive  function  hy  a  very  flexible  and 
powerful  lip  has  reacted  upon  tlie  development  of  the  Incieora, 
causing  them  to  become  rudimentary.  I  infer  from  the  rather 
elevated  and  thickened  nasal  bones  of  the  Dinocerala  that  these 
ci'ealures  had  a  long  prolmsible  upper  lip,  if  not  a  short  proboscis, 
and  the  ohscived  correlntion  between  such  osteological  conforma- 
tion and  protrusil>le  lip  in  living  forms  is  still  further  evidence; 
so  is  the  fact  that,  in  a  form  ( Patieoxyops)  allied  to  the  genus 
TUanolherium,  Ihe  nasals  are  strongly  produced  as  in  the  Tapir, 
to  which  it  is  also  allied.  I  think  it  improbable  that  Dinocerug 
possessed  a  prehensile  tongue,  a  view  contradicted  by  the  rela- 
tively immobile  upper  lip,  with  two  or  three  exceptions,  of  the 
riiminanHa,  that  are  similarly  witliont  upper  incisors.  The  horse 
with  his  prehensile  upper  lip  has  not  bt'en  considered,  but  we  find, 
upon  observation,  that  the  power  he  exerts  with  it  is  very  feeble, 
and  acts  rather  as  a  collecting  apparatus  for  the  purpose  of  bring- 
ing herbage  within  reach  of  his  incisors,  the  most  complex,  with 
one  exception,  in  the  wliole  mammalian  sub-kingdom.  The  pro- 
boscis of  the  Tapir  is  likewise  only  a  grasjiing  instrument,  and 
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aborted.    A  bird-like  character  is  assumed  in  one  instance  (Afyre- 
mevophaga)^  in  which  tlie  p^'loric  end  of  the  stomach  becomes 
gizzard-like,  small  pebbles  being  found  within.     The  extinct  and 
recent  sloths,  as  well  as  armadillos,  have  long  prehensile  tongues, 
which,  it  is  believed  explains  their  want  of  incisors.    Brehm  says 
(  Thierlehen)  tlic  tongue  of  the  living  sloth  is  used  like  a  hand,  and 
Owen  thinks  the  tongue  of  Megatherium  was  prehensile.     From 
what  I  have  seen  of  living  armadillos  I  have  reason  to  believe  that 
the  Hoplophoridae  yveve  similarly  possessed  of  prehensile  tongues. 
The  well-develo|)ed  hyoids  of  this  group,  as  Prof  Burmeister'  has 
represented  them,  would  also  favor  this  view.    It  may  be  objected 
to  our  explanation  that  no  fossil  Edentata  have  been  found  with 
incisors,  which  should  be  the  case  if  our  thcor}'  is  the  correct  one; 
to  this  we  may  reply  that  so  far  no  Edentata  have  been  described 
from  South  America  older  than  enrly  pliocene,  so  tliat  we  may 
look  with  some  degree  of  confidence  for  tlie  future  discovery  of 
forms  with  the  required  incisors  or  their  rudiments  from   the 
eot^ene  or  miocene  of  that  great  continent.     A  group  so  sharply 
define<l  as  the  Edentata  will  then  have  shared  the  fate  of  some  of 
the  others  which  were  considered  as  isolated,  with  irreconcilable 
chasms  intervening,  until,  thanks  to  the  labors  of  American  palae- 
ontologists, such  have  been  in  a  large  measure  filled  up.   That  the 
want  of  incisors  in  existing  edentates  is  no  proof  of  their  absence 
in  the  forms  from  wliich  they  were  derived,  receives  some  support 
from  the  fact  that  rudimentary  teeth   have  been  found  in  the 
embryos  of  tootliless  whales,  and  also,  as  should  be  expected  in 
embryo,  Trionychidse^  a  low  group  of  the  Testudinata^  if,  as  has 
l)ecn  held,  these  latter  are  remotel}'  allied  to  the  toothed  croco- 
dilians. 

The  following  summarj'  of  the  views  arrived  at  in  the  foregoing 
pages  is  oflfered : — 

1.  That  the  earliest  and  simplest  type  of  mammalian  jaw-move- 
ment was  that  in  which  the  mouth  was  simply  opened  and  closed, 
without  mandibular  excursion,  and  coexistent  with  the  simple 
haplodont  or  bunodont  molar. 

2.  That  the  development  of  the  various  kinds  of  excursive 
mandibular  movement  has  apparently  been  progressive. 

»  Anales  del  Museo  Publico.    Buenos  Ayres,  1866-73. 
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3.  Thnt  as  tlie  excursive  movements  tiave  increased  in  com- 
plexity tbere  bas  been  an  apparent  increase  in  the  complexity  of 
tiie  enamel  foldings,  ridges,  and  crests. 

4.  From  tlie  fact  that  the  foldings,  etc.,  have  apparently  been 
modified  in  conformity  to  the  ways  in  which  the  force  utted  in 
mastication  mas  exerted,  it  is  concluded  that  tlie  various  modes 
of  crest  and  tubercular  modiBcation  are  related  as  effects  to  the 
divt^rse  modes  of  mandibular  movement. 

5.  It  is  apparent  from  the  facts  presented  throughout  the  con- 
text that  the  mandibular  articulations,  and  correlatively  the  whole 
skull,  have  probably  been  modified  in  shape  liy  the  movements 
made  by  the  jaws  and  the  forces  exerted  in  executing  them. 

6.  From  the  fact  that  incisor  teeth  are  partially  or  entirely 
absent  or  relegated  to  another  function  in  forms  which  have  long 
prehensile  tongues,  mobile,  prebenaile  lips  or  proboseides,  it  is 
held  to  be  probable  that  stich  disappearance  of  the  incisive  dental 
elements  is  due  to  the  assumption  of  their  function  by  the  pre- 
hensile organs  indicated. 
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OV  THE  A880CIATI0V  07  OB088TJLABITE,  Z0I8ITE,  HETJLAHDITE,  AKD 

LEIDTITE— A  HEW  8FECIE8. 

BT  PROFESSOR  OEOROE  A.  KONIG. 

On  Crura  Creek,  just  above  Chester,  Delaware  County,  Penn- 
sjlvania,  the  gneiss  formation  has  been  kept  opened  for  many 
years  by  the  quarries  of  Messrs.  Deshong.  The  gneiss  shows  here 
a  granitoid  structure,  with  just  enough  of  mioa  to  produce  a  very 
straight  fracture,  combining  thus  the  toughness  of  granite  with  the 
easier  workability  of  the  gneiss.  The  stratification  strikes  nearly 
north  and  south,  while  the  dip  is  almost  vertical.  Seams  of  coarse- 
grained granite  are  frequeut  in  the  granitoid  gneiss,  carrying, 
oc*ca8ionally,  crystals  of  Orthoclose,  black  Tourmaline,  and  Beryl 
of  unusual  size  and  beauty.  In  the  eastern  part  of  the  quarry, 
the  structure  of  the  gneiss  is  schistose,  in  fact,  the  rock  is  more 
properly  called  mica  schist,  the  feldspathic  element  receding  con- 
siderably. This  rock  is  interstratified  with  seams  of  gray  quartz, 
and  in  blasting  one  of  these  seams  recently,  near  the  foot  of  the 
cliff,  which  is  here  about  forty  feet  high,  Mr.  A.  0.  Deshong  ob- 
served minerals,  the  like  of  which  the  quarry  had  never  produced 
l)efore.  I  am  much  indebted  to  Mr.  Deshoug's  liberalit}',  who 
placed  this  entire  material  in  m}'  hands.  Through  the  falling  of 
top  rock  the  spot  is  now  covered ;  but  it  will  be  reopened  in  the 
spring,  and  more  materials  of  interest  may  be  expected  by  miner- 
alogists. Some  of  the  specimens  have  a  very  pleasing  appearance 
through  the  contrast  of  the  green,  brownish-yellow,  and  rose 
color  of  the  associated  minerals. 

I.  GroHHXtlarite.  a.  Yellow  Variety, — In  well-defined  crystals, 
some  two  centimetres  and  more  in  diameter.  Form  chiefly  the 
rhombic  dodecahedron,  oo  0  in  combination  with  202.  One  crystal 
entirely  embedded  in  quartz  is  elongated,  and  easily  mistaken  for  a 
tetragonal  form.  Mostl}'  granular  massive.  Color  from  brownish- 
to  amber-yellow.  Lustre  vitreous;  fatty  on  the  fracture.  Trans- 
parent.    H  =r6.     Spec.  gr.=:  3.637  at  20^  C. 

Chemical  Characters. — The  mineral  fuses  at  3  to  a  brownish  or 
Rlightly  greenish  glass.  With  soda  and  borax  in  O.Fl  manganese 
reaction.  Not  aeted  upon  by  h3'drochloric  acid,  either  before  or 
after  ignition.    The  white  powder  turns  straw-color  when  ignited. 
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BiO, 

=  39.80 

Si     =.16.53 

QuDlleiK. 

0.663     0.663 

Al,0, 

=  31.10 

Al    =11.29 

0-2MU325 

Fe,0, 

=    3.14 

Fe  =    2.19 

0.019  * 

PeO 

m.-     0.72 

Fe  =    0.56 

0.010 , 

MnO 

=    1,80 

Mn  =    1.3B 

0.025  [  0  643 

CaO 

=  34.00 

Ca  =  24,29 

0.807  1 

MgO 

=  trace 

Ignition  EI  none 

100.62 

These  quotients  furnish  the  ratio: — 

SI 

:     Al     :     Cft 

=    2.B40     : 

1.00 

:    2.853. 

[18:8. 


Or 

Ca,  Al  Bi,  0„. 

b.  Greeninh  Variety. — Not  observed  in  crystals.  Mnssive  granu- 
lar. Color  light  grass-green  to  ncarlj'  while,  the  two  varieties 
seem  to  pass  into  one  another.  I  observei)  some  striated  planes, 
and  thought  they  might  belong  to  the  following  species  of  Zoisitc, 
but  fragments  placed  in  tlie  flame  did  not  show  intumescence,  and 
fiiBcd  like  the  yellow  variety.  Liislie  on  fracture  lees  fatty  than  in 
the  yellow  variety.    Highly  transparent.    H  =6,    Spec.  gr.  3.238. 

Chemical  Characters. — Fuses  at  3,  and  with  the  fluxes  gives 
Strong  manganese  reaction.  Not  materially  attacked  by  hydro- 
chloric acid  either  before  or  after  ignition. 
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small  quantities  involved.     Neither  of  these  varieties  has  been 
identified  in  the  United  States  by  analysis. 

Andradite  and  Pyrope  are  the  usual  varieties  known  in  the 
American  gneiss  formation. 

2.  Zoisiie.  —  Massive,  cryptocrystalline,  and  in  aggregation  of 
small  prismatic  crystals.  In  the  latter  condition  the  specimen  is 
friable  between  the  fingers,  as  the  individual  cr^'stals  are  but 
loosely  cemented  together.  The  shape  of  the  crystals  resembles 
very  much  that  of  Pyroxene.  The  striations  on  the  prismatic 
faces  are  not  noticeable;  but  an  oblique  cleavage  seems  to  bo 
present.  I  could  not  obtain  satisfactory  measurement.  The 
prismatic  angle  was  found  approximately  ==  IOt°.  The  prism 
was  terminated  in  one  crystal  by  two  brachydomes  too  small  for 
measurement. 

Color  rose-red  to  pale  pink.     Strong  vitreous  lustre.     H  =  6 
Spec.  gr.  =  3.642 

Chemical  Characters. — Swells  up  in  the  O.Fl,  and  fuses  at  4 
to  4.5  to  a  white  enamel.  With  soda  and  borax  in  O.Fl  manga- 
nese reaction.  Not  acted  upon  by  hj'drochloric  acid  either  before 
<»r  after  ignition.  When  heated  in  the  closed  tube  the  rose-color 
di«apj>oars,  and  the  mineral  seems  gray,  yielding  a  small  quantity 
of  water.     Upon  cooling,  the  rose-color  reappears  with  its  former 

inlensitv. 

The  mean  of  two  closely-agreeing  analj'ses  gave  me: — 


SiO, 

^ 

40.70 

Al.Oj 

:^ 

3.^.30 

Fr.Oj 

= 

240 

FH) 

:s 

0.70 

MnO 

=r 

0.43 

CaO 

sss 

19.70 

Mu^O 

^ 

0.15 

Ignition  =s 

2.40 

Quotient. 

Si      =  10.00 

0.C79      0.679 

Al      =  17.78 
Fe     =    1.68 

0.326  1  Qg^j 
0.015) 

Fe     =    0.57 

0.100. 

Mn    =    0.307 

0.005  [  0.366 

Ca     =  14.06 

0.351 i 

11,0=    2.40  0.12 

09.78 

Producing  the  ratio: — 

R     :     Al     :     Si     =     1.07     :     1.00     :     1.991. 
Or, 

Ca  Al  Si,  O.. 

And  taking  the  water  into  consideration  we  obtain: — 

(Ca  A\  SI,  0,)j  +  n,0. 
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Is  the  vater  esseritiAl  in  tlie  com  posit  ion  of  Zoisite  t  Ram- 
nielaberg  does  not  consider  it  so  ;  and  j-et  all  analyses  of  tbis 
mineral  show  its  presence.  To  me  it  eeems  to  be  essential,  as  I 
connect  it  with  llie  remarkalily  distiiict  intumescence  of  Zoisite. 
Intumescence  surely  is  oansed  by  the  escape  of  gas  or  vapor  while 
the  eiibstance  is  in  a  semi-Quid  state;  it  is  but  another  form  of 
exfoliation. 

Minerals,  with  eminent  bnsal  cleavage  and  water  of  hydration 
or  of  crvslnlliznlion,  exfoliate,  as  the  vermiculites,  and  to  a  lesser 
degree  Ileulamlite;  minerals  possessing  less  cleavage,  or  none  at 
all, exhibit  intumescence.  This  phenomenon,  as  yet  unexplained, 
is  quite  worthy  of  a  thorough  investigation. 

It  is  possible,  that  in  this,  as  also  in  other  instances,  a  hydraled 
prniliict  of  alteration  is  interlnminatert  with  the  really  anhydrous 
mineial,  thus  prodncing  apparent  intuRiesccnce  of  the  whole. 
This  is  merely  a  suggestion. 

3.  Heulandile. — This  Zeolite  occurs  in  cavities  or  upon  either 
the  Garnet  or  the  Zoisite,  in  the  usual  form  and  combinations. 
A  sufficient  quantity  for  analysis  could  not  be  collected,  but  the 
pjrognostie  characters  were  found  to  be  lliose  of  heulandite.  It 
lias  an  olive-green  color,  probably  from  an  admixture  of  tliR  fol- 
lowing mineral.     It  is  evidently  a  product  of  alteration. 

4.  Leulyile On  the  quurtz,  but  particularly  on  the  Garnet  and 

Zoisite,  I  found  a  mineral  substani 
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Quotient. 

810,    =r  51.40 

Si    =23.94 

0.855 

A1,0,  =  16.82 

Al    =    9.51 

0.173      0.1 

FeO    =    8.50 

Fe  =    6.61 

0.118  X 

CaO    =    3.15 

Ca  =    2.19 

0.054  [  0.2 

3IgO  =    3.07 

Mg=    1.84 

0.076  ) 

H,0    =17.08 

■ 

100.03 

This  gives  the  ratio  for 

R"    :    R^    :    81    =    1.43    :    1.00    :    4.942. 

=    1.5      :    2         :    6. 

This  corresponds  to  the  oxygen  ratio 

4i    :    1(^. 

But  it  is  much  more  probable  that  one  atom  of  hydrogen  enters 
into  the  molecular  equivalent  to  ^  atom  R*',  producing  thus  a  satu- 
rated bisilicate. 

Tiie  mineral  has  then  the  general  formula 

R",  Al  8i5  0„  +  5H.,0. 
R"t  =  I'ijFe  +  ACa  +  /,Mg  +  ^H. 

I  place  this  mineral  in  the  system  with  the  bisilicate  Zeolites 
for  these  reasons: — 

1.  Similar  behavior  before  the  blowpipe. 

2.  Association  and  like  origin. 

3.  Similarity  of  chemical  composition,  particularly  with  Heu- 
landite.  Both  minerals  are  formed  by  metamorphosis  of  Grossu- 
larite  and  Zoisite. 

Named  after  the  distinguished  comparative  anatomist,  Dr. 
Joseph  Leidy,  of  Philadelphia. 
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BY  WM.  C.  BTEVENSON,  JR. 

In  Mr.  M.  C.  Cooke's  paper'  there  are  Torty  epecimens  grouped 
under  "sporidia  uncertain."  TLe  following  arc  lueasurementa  oT 
Schweinilzian  speeimens,  occurring  under  tltcee  names,  in  tlie 
lierbarium  or  the  Academy  of  Natural  Sciences. 

As  only  the  Schweinitzinn  specimens  were  examined,  other 
references  are  omitted  in  tliis  list. 

The  marginal   uumlicrs  correspond  to  those  in  the  original 
paper. 
ii.  TalM  Blgnonia,  8sh«.  Am.  Bor.  1310. 

Sporidia  olive-brown,  uniseptate,  .0159  X  .0078  mm. 
K.  ValM  Mopul»,  Sohw.  Am.  Bor.  1318. 

Barren. 
ST.  Tain  pngilln*,  Schw.  Am.  Bor.  1322. 
Evidently  a  Sphxronema. 

n.  TftlM  MOtallaU,  Bchw.  Am.  Bor.  1344. 
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106    Yalta  alloitoma,  Schw.  Am.  Bor.  13S2. 

Sporidia  allantoid,  hyaline,  .009  X  .0031  mm. 

107.  Yalta  oligottoma,  Bohw.  Am.  Bor.  1333. 
Barren. 

108.  Yalta  amorpbottomai  So^iw.  Am.  Bor.  1334. 
Barren. 

109.  Yalta  radioum.  Schw.  Am.  Bor.  1335. 
Barren. 

lit.  Yalta  eontpuroata,  Sohw.  Am.  Bor.  1336. 

Sporidia  allantoid,  hyaline,  .0062  X  .002 0012  mm. 

111.  Yalta  modetta,  Schw.  Am.  Bor.  1337. 

Sporidia  allantoid,  hyaline,  .0078  X  .0032  ram. 

112.  Yalta  oomptoniSi  Sch.  Am.  Bor.  1353. 
Immature;  asci  long,  linear. 

113.  Yalta  Tariolaria,  Schw.  Am.  Bor.  1371. 

Sporidia  allantoid,  hyaline,  .0078  X  .0032  mm. 

114.  Yalta  eonteptata,  Schw.  Am.  Bor.  1373. 

S|Kjridia  allantoid,  hyaline,  .0083  X  .0032  mm. 

115.  Yalta  papyriferfB,  Schw.  Am.  Bor.  1375. 

Large  number  of  asci  filled  with  granular  matter,  apparently 
immature.     No  definite  sporidia  present. 

116.  Yalta  eeanothi,  Schw.  Am   Bor.  1376. 

Sporidia  allantoid,  nucleated,  .0217  X  .0062  mm. 
117    Yalta  indiitincta,  Schw.  Am.  Bor.  1377. 

Sporidia  reniform,  hyaline,  .0062  X  .0045  mm. 

U-*.  Yalta  quadriflda,  Schw.  Am.  Bor.  1378. 

S|>oritlia  allantoid,  hyaline,  .0093  X  .0032  mm. 
119.  Yalta  teabrit«ta,  Schw.  Am.  Bor.  1394. 

Sporidia  8ul>elli[)tieal,  hyaline,  .0062  X  .0203  mm. 
12(*.  Yalta  expert,  Schw.  Am.  Bor.  1.396. 

Sporidia  allantoid,  nucleated,  .0189  X  .0062  mm. 
121    Yalta  rimicola,  Schw.  Am.  Bor.  1397. 

Not  in  sufficient  quantity  for  complete  examination. 

123    Yalta  rhiaina,  Schw.  Am.  Bor.  1398. 

Si)oridia  allantoid,  hyaline,  .0093  X  .0032  mm. 
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1!3.  TbIm  iLtlMTMW,  &ohir.  Am.  Bor.  1319. 

Barren. 
124.  ValH  lizivi*,  Sahir.  Am.  Bar.  1321. 

Sporidia  brown,  uiiiaeptate,  atroDgly  coostricted  Kt  septtmi, 
.0253  X  .0127  mm. 

IIS.  Talik  tortnou,  Sohw.  Am.  Bor.  13S0. 

Ud  satisfactory. 

ISA.  Tklia  datormil,  Boh*.  Am.  Bor.  Ubi. 

Sporidia  allantoiil,  Lyalinc,  .0062  —  .0083  X  -0015  mm. 
12T.  Tall*  alopintft,  Sob*.  Am.  Bor.  ISfiQ. 

Examination  unsatisfactory. 
118.  Volu  lenaopU,  Sflhtt.  Am.  Bor.  1365. 

Sporidia  subelliptical,  fayalin^,  .0223  X  .0062  mm. 

12>.  ▼■!•■  ipMniitrlnft,  Snbir.  Am.  Bor,  1370. 

Barren. 

130.  Talia  ftp«rU,  Eobw.  Am.  Bor.  1381. 

Sporidia  allantoid,  hyaline,  .0189  X  .0062  mm. 

131.  Talu  VMSulOM,  Sobv.  Am.  Bor.  138S. 

Sporidia  cuncate,  nucleated,  .0189  X  •0127  mm. 
13S.  TftlMpuBillk,  Scbw.  Am.  Bar.  1391. 
Barren. 
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VOTES  OH  THE  NORTH  AKEBICAN  CARIDEA  IN  THE  KTJSEUK  OF  THE 
PSABODT  ACADEKT  OF  SCIENCE  AT  SALEM,  MASS. 

BY  J.  S.  KIN08LEY. 

The  following  paper  is  merely  preliminar}'  to  a  proposed  mono- 
graph of  the  North  American  shrimps.  I  would  here  return 
thanks  to  Prof.  S.  I.  Smith,  of  Yale  College,  for  many  favors 
received. 

CRANQONID2]. 

CBANOON  Fabricins. 
Crmngon  Tnlgarif  Fabr. 

I  fin<l  this  species  in  collections  made  by  Dr.  Packard  at  Fort 
Macon,  N.  C.  I  should  be  inclined  to  call  the  Steiracrangon  All- 
tnanni  of  Kinahan  (Proc.  Roy.  Irish  Acad.  1862,  vii.  p.  71,pl.iv.) 
as  this  species,  there  being  no  constant  character  to  separate 
them  ;  but  Rev.  A.  M.  Norman,  in  the  Report  of  the  British  As- 
socMAtion  for  the  Advancement  of  Science  for  1868,  p.  265,  pro- 
nounces them  unquestionably  distinct.  The  only  characters  given 
l»y  Kinahan  for  the  separation  are  the  sulcation  of  the  sixth  and 
seventh  abdominal  segments,  a  feature  which  I  have  found  in 
undoubted  specimens  of  C.  vulgaris  from  our  own  coast.  Nor 
can  the  bathy metrical  distribution,  mentioned  by  Norman,  affect 
the  case,  as  C.  vulgaris  is  common  in  seventy  fathoms.  I  am  also 
inclined  to  consider  C.nigricauda  Stm.,  G.  nigromaculata  Lock- 
ington,  and  (7.  alaskensis  Lockington,  as  C.  vulgaris^  but  will  not 
decide  until  the  examination  of  larger  series  of  specimens  from  the 
wi*st  coast.  Dekay  (N.  Y.  Fauna,  Crustacea,  p.  25)  has  this  as- 
tounding statement  concerning  this  species  (under  the  name  (7.  7- 
carinata  Say),  '*  eyes  sessile,  and  resting  on  the  concave  surface 
of  the  {>edunclc  of  the  inner  antennae." 

HIPP0LT8MATA  Stimptoo. 

1  Hippolyimata  onbeneif. 

IlippolifU  cubemi$^  Von  Martens,  Wiegmann^s  Archiv  fiir  Naturge- 
bchichlc,  1872,  p.  136,  pi.  v.  f.  14. 

I  refer  this  with  a  doubt  to  this  genus,  though  Dr.  V.  Martens 
gives  nothing  in  regard  to  the  mandibles  and  external  maxillipeds. 
The  genus  Bippolyte  is  northern  in  its  range. 
7 
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Hlpp<]l7im»t«lBt«rR«dift,  n.  a. 

Carnpaz  with  antcDiial  and  bratichiostegat  spines,  rostruin  hori- 
zontal, extending  to  base  of  the  tliiril  Joint  of  an  tennulnrpeduDcle, 
shorter  than  in  H.  wurdemanni  Stm.,  and  loDger  than  in  B, 
cubengin;  tlie  carina  extending  back  to  llie  posterior  portion  of 
the  Cftrapax ;  six  or  seven  toothed  above,  tliree  or  four  teeth  being 
on  the  carnpax,  and  three  on  the  roatnim  ;  below  with  tLre<!  teetli, 
the  first  being  directly  under  the  Inst  on  the  upper  margin.  AnteD- 
nular  spine  extending  sliglitly  beyond  the  basal  joint  of  pedunule; 
third  joint  two-thirds  as  long  as  preceding,  flagelta  nearly  at 
long  as  the  body,  the  outer  thickened  for  a  fourth  of  its  length, 
and  cxhil>itiiig  traces  of  a  division.  A  spine  on  the  outside  of  tlis 
basal  joint  of  antennai,  antenna)  ecalennrrow,  regularly  tapering^ 
extending  over  half  its  length  beyond  the  rostrum;  flageUum 
longer  than  the  body. 

External  maxillipeds  elongate,  pediform,  extending  beyond  the 
antennal  scale,  the  carpal  joint  reaching  the  tip  of  antenual 
peduncle.  Feet  of  first  pair  rciicliing  the  extremity  of  the  antennal 
scale,  fingers  half  as  long  as  palm ;  hand,  carpus,  and  meros  sub- 
equal.  Feet  of  second  pair  elongate,  filirurin,  carpus  multiarti- 
culate.     Telson  narrow,  tapering,  the  apex  acute. 

Length.  Carapax.  ItoMrum.  3d  pair. 
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ing  the  tip  of  antennal  scale.  Basal  joint  of  antennee  with  a  small 
spine  beneath  ;  antennal  scale  narrow,  lanceolate,  nearly  as  long 
as  carapax,  peduncle  short,  flagelliim  a  third  as  long  as  the  body 
withoat  rostrum.  External  maxillipeds  short,  last  joint  twice  as 
long  as  the  preceding  one.  Feel  all  short,  first  pair  very  short, 
ttoQt,  carpns  with  a  spine  above,  hand  inflated,  fingers  curved, 
closing  completely.  Feet  of  second  pair  slender,  reaching  to  the 
tip  of  antennal  peduncle,  meros  joint  as  long  as  the  first  two  joints 
of  the  carpus,  first  joint  of  carpns  as  long  as  the  other  two,  third 
a  half  longer  than  the  second ;  hand  hirsute,  as  long  as  the  last 
articulation  of  the  carpus.  Remaining  feet  simple;  dactyli  curved, 
propodi  spinulose  beneath.  Dorsum  of  abdomen  smooth ;  sixth 
segment  as  long  as  the  two  preceding;  telson  elongate,  slender, 
acate. 

Length.  Carapax.  Rostrum. 

51  mm.  10  mm.  15.5  mm. 

Fort  Macon,  N.  C,  A.  S.  Packard,  Jr. 

This  species  differs  from  T.  lanceolatum  Stm.,  from  China,  the 
only  other  species  that  I  know  of,  in  the  shortness  of  the  rostrum 
and  antennae,  the  want  of  spines  on  the  dorsal  surface  of  the  abdo- 
men, etc. 

ATTA  L«uoh. 
Atym  punctata,  d.  b. 

Compressed, carapax  and  abdomen  everywhere  thickly  punctate, 
rostrum  short,  depressed,  carinate  above  and  below,  tip  acute, 
lateral  angles  obtuse,  the  sulci  separating  the  median  from  tlie 
lateral  carina;  deep.  Antennular  spine  falling  short  of  base  of 
second  joint,  acute  ;  peduncle  granulate  above,  third  joint  two- 
tbinls  as  long  as  second;  outer  fiagellum  shorter  than  the  inner, 
inner  three-fourths  as  long  as  carapax.  A  spine  on  the  basal  joint 
of  antennse  beneath;  antennal  scale  longer  than  antennular  pedun- 
cle, extremity  ovate,  exterual  margin  nearly  straight,  with  a  short 
acute  spine.  External  maxillipeds  slender,  extending  beyond  tlie 
antennal  {>eduncle.  Feet  of  the  first  two  pairs  subequal ;  raeral 
joints  compressed,  longitudinally  sulcated.  Feet  of  the  third  pair 
cvlindrical,  stout,  covered  with  tubercles  interspersed  with  hairs. 
These  tubercles  on  the  upper  surfaces  show  a  tendency  to  arrange 
tltemselves  in  longitudinal  rows, -and  on  the  carpus  become  some- 
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wh.it  Bpiiiifonn.  Ischium  three  times  as  long  as  meros,  meros  aod 
car|)uaof  the  same  length,  the  former  being  somewhat  the  stonter; 
daetylus  short,  stout,  atnootli  above,  a  single  row  ofapiDes  beneath, 
apex  acute.  Foiiith  pair  of  feet  resembling  the  third  in  ornamen- 
tation and  proportions  of  joints,  but  shorter  and  more  8lea<)er. 
Fifth  pair  still  shorter  and  more  slender,  carpus  twice  as  long  as 
meros  and  slightly'  longer  than  the  ischium ;  otiieririse  not  ditbr- 
ing  from  the  two  precciling.  Telson,  with  the  sides  straight,  ex- 
tremity truncate;  a  sligiit  sulcus  above,  which,  in  the  posterior 
poition,  is  divided  by  a  median  carina;  on  each  side  a  row  of 
aculei. 

Length.  Carapas.  Third  pair  feet. 

59  mm.  18.5  mm.  28  mm. 

Hayti,  Dr.  D.  F.  Weinlnnd. 

This  species  differs  from  A.  scabra  in  the  long.'r  feet  of  tlie  flnS 
pair,  tlm  three  Inst  pair  more  slender,  the  more  tnberculate  cIianM»J 
ter  of  tlie  ornnmcnttition,  and  in  the  proportionate  length  of  tM 
joinis.  The  second  abdominal  segment  is  also  more  dilat«dl' 
From  the  sliort  description  of  Alya  ovcidenlalis  Newport,  in  tbft 
thorax  and  abdomen  being  puncLate  ;  from  the  A-  lenella  Smitk^ 
in  the  larger  feet  of  tlie  third  pair;  and  from  A.  rivalis  in 
more  obtuse  lateral  teeth  of  the  rostrum. 


AtfB  ocoideat&lii  Newport,   Annnli  and  MitEaiine  af  Nnturnl  Hijlory.  I81T.  t»I. 
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Whether  this  be  the  A.  occidentalis  of  Newport,  cannot  be  de- 
terroinei!  from  his  8hoi*t  description,  but  it  presents  no  conflicting 
characters. 

ATTOIDA  Randan. 
Atfttida  glabra,  n.  s. 

Compressed,  rostrum  slender,  short,  extending  slightly  beyond 
the  base  of  the  second  joint  of  antennular  peduncle,  horizontal, 
roanded  above,  not  angnlated  on  the  sides,  no  lateral  carinas ;  be- 
low with  two  to  four  teeth  near  the  tip.  Peduncle  of  antennae 
QDarmed,  last  two  joints  nearly  equal ;  outer  flagellum  about  half 
as  long  as  the  carapax ;  inner  more  slender,  three  times  as  long  as 
the  outer.  Antennal  scale  longer  than  the  antennular  peduncle, 
extremity  ovate,  outer  margin  straight  and  armed  with  a  small, 
ttout«  acute  spine ;  flagellum  nearly  as  long  as  the  bod}'.  External 
ni&xilli|>eds  slender,  pediform, extending  a  little  beyond  the  pedun- 
cles of  the  antennulae.  First  two  pairs  of  feet  smooth  and  naked ; 
the  first  as  long  as  the  maxillipeds,  the  second  extending  to  the 
tip  of  the  antennal  scale.  Meral  and  carpal  joints  of  remaining 
pairs  armed  below  with  spines ;  dactyli  short,  stout,  also  with 
spines.  Two  posterior  pairs  subequal.  Abdomen  smooth,  com- 
pressed, tlie  sides  being  higher  than  is  usunl  in  this  and  allied 
genera.  Telson  narrow,  sides  straight,  extremity  arcuate-truncate, 
with  numerous  small  spines  ;  dorsal  surface  without  a  furrow,  but 
furnished  with  rows  of  small  aculei. 


Length 

Height 

Height 

Length. 

of  Carapax. 

of  Carapax. 

of  abdomen. 

22  mm. 

G.5  mm. 

3.2  mm. 

5.3  mm. 

Pol  von  and  Corcuera,  west  coast  of  Nicaragua,  J.  A.  McXiel. 

9 

PAL21MONID2]. 

ALPHEU8  Fabr. 
Al^^m  momaani. 

Alph4»$  tijfflnu  Kingsley,  Bulletin  U.  S.  Geological  and  Geographical 
Survey  of  the  TerritorieB,  1878,  vol.  iv.  p.  195. 

The  specific  name  ajffinis  being  already  preoccupied  in  this  genus 
(Guifie,  Annals  of  Natural  History,  1854,  2d  series,  vol.  xiv.  p. 
2T.5),  it  is  necessary  to  appl}'  a  new  one  to  the  Panama  form, 
and  I  therefore  dedicate  it  to  the  Rev.  A.  M.  Norman,  of  England, 
who  called  my  attention  to  the  oversight. 


H 
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PATOALtrS  LetDb. 
PandUiu  fntnoiHOmm,  n.  ■- 

Carapax  with  a  minute  pubescence;  aiitennal  and  branchioi- 
tegnl  BpineB  acute ;  rdstriim  a  fifth  longer  than  the  carapax,  ex- 
tending a  fourth  its  lengtli  beyond  the  antennal  scales,  consider- 
ably recurved,  ten  or  eleven  teeth  above,  of  which  five  are  on  the 
carapax,  and  the  remainder  on  tlic  basal  portion  of  tbe  rostrain; 
distal  half  of  tbe  rostrum  above  smooth,  the  apex  being  minately 
biSd  or  trifid  ;  below  with  seven  to  nine  teeth,  the  posterior  being 
the  largest.  Third  joint  of  nntenniilar  peduncle  a  third  longer 
than  the  preceding;  flsgella  about  as  long  as  the  carapax.  Basal 
joint  of  antennie  with' a  spine  on  the  outside,  and  anotlier  below; 
antennal  scales  long  and  proportionately  narrower  than  in  P. 
borealis  Eroyer;  flngcllurn  longer  than  tlie  iHMly.  External 
maxillipeds  falling  short  of  the  extremity  of  the  antennal  scale. 
Second  pair  of  feet  unequal,  the  shorter  extending  further  forward 
tlian  the  external  maxillipeds.  Posterior  pairs  tttout,  armed  with 
spines  below.  Fifth  and  sixth  abdominal  segments  with  a  spine 
at  the  infero-postcrior  angle.  Telson  narrow,  a  shullow  Curruw  on 
its  upper  surface,  npei  obtusely  triangular. 


Lpngtli. 


Cnrapai, 
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Tkor  floridAnas,'n.  s. 

Carapax  with  a  small  antennal  spine;  rostrum  shorter  than  the 

eyes,  five  toothed  above,  the  first  being  over  the  orbits,  beneath 

smooth  and  rounded.     Antennulse  with  basal  joint  large,  basal 

spine  long,  acute,  reaching  nearly  to  third  joint;  second  and  third 

joints  very  short,  the  second  with  a  slender,  acute  spine  on  the 

outside.     Inner  flagellum  slender,  slightl}'  longer  than  the  basal 

joints;  outer  about  as  long  as  the  basal  joints,  stout,  ciliated  on 

the  apex  and  inner  margin.     Antennae  with  a  spine  on  the  basal 

joint,  antennal  scale  reaching  as  far  as  the  outer  branch  of  anten- 

nular  flagellum,  its  inner  margin  slightly  concave,  flagellum  half 

as  long  as  the  body.     Mandibles  robust,  apical  process  with  five 

terminal  teeth.     External  maxillipeds  slender,  pediform,  reaching 

the  tip  of  antennal  scale,  the  penult  joint  the  shortest,  antepenult 

three,  and  last  joint  four  times  as  long  as  the  penultimate,  the  last 

joint  terminated  with  slender  spines.     First  pair  of  feet  short, 

gtout,  meral  and  carpal  joints  subequal,  the  latter  with  minute 

spines  on  Uie  inner  margin;   hands  subcylindrical,  the   dactyl! 

occupying  two-fiflhs  their  length.     Second  pair  of  feet  elongate, 

filiform,  carpus  five  annulate,  third  and  fourth  joints  the  shortest, 

equal,  fifth,  second,  and   first  increasing  in  length  in  the  order 

given,  the  first  being  as  long  as  the  third  and  fourth  together; 

hand  as  long  as  the  third  and  fourth  articulations  of  the  carpus, 

with  llie  fingers  occupying  two-fifths  of  its  length  ;  meral  joint  as 

long  as  the  first  four  articulations  of  the  carpus.     Dactyli  and 

distal  portions  of  the  propodi  of  posterior  pairs  of  feet  spinulose 

beneath.     Telson  elongate,  triangular,  apex  truncate,  spined. 

Length.  Carapax. 

13  mm.  3.9  mm. 

Key  West,  Florida,  A.  S.  Packard,  Jr. 

POHTONIA  LatreUle. 

Ponteaia  domeitioa  Qibbes,  Proceedings  of  the  American  Association  for  the  Ad- 
Taneement  of  Science,  1851,  iii.  p.  196. 

In  a<ldition  to  the  brief  description  of  Gibbcs,  I  would  add  the 
following  characters,  derived  from  specimens  in  the  collection  of 
the  Boston  Society  of  Natural  Ilistoi'y  from  the  Bahamas  (Dr.  H. 
Bryant). 

Antennal  spine  short,  acute;  rostrum  extending  nearly  to  last 
joint   of  peduncle  of   antennulce.      Third   joint    of   antcnuular 
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peduncle  but  slightly  longer  than  the  second;  flagella  verj'  short, 
the  outer  branch  the  longer  and  stouter,  basal  spine  short,  obtuse. 
Antenna!  scale  broad,  extending  as  far  as  antenoular  peduncle; 
extremity  arcuate- truncate.  Feet  of  the  first  pair  slender,  carpus 
a  half  longer  than  the  hand.  Palm  of  the  second  pair  a  half  longer 
than  the  flngei-s;  thumb  with  two  teeth,  finger  with  only  one, 
points  of  fingers  ci-ossing.  Tclson  twice  as  long  as  broad,  mar- 
gins slightly  arcuate  as  in  P.  margarita.  Smith. 

Length.  CarapftX. 

26  mm.  10.4  mm. 

ARCHtSTIA  Dana. 
AnoUiti*  »muiDuia,  n.  t. 

Rostrum  rather  broad,  nearly  reaching  the  extremity  of  the 
antcnnal  scale,  upper  margin  straight,  seven  to  nine  toothed,  above 
the  first  tooth  more  remote  from  the  second  than  the  second  from 
tlie  third,  two  to  three  teetli  below.  Branuhiostegal  and  hepatic 
spines  present.  Basal  joint  of  antennulee  broad,  as  long  as  the 
two  following  which  arc  equal.  Upper  and  outer  fiagetlum  shorter 
and  stouter  than  its  fellow,  and  bifid  for  aboat  a  fourth  of  it* 
length  ;  inner  and  longer  fiagellum  about  as  long  as  the  peduncle. 
Basal  joint  of  antennae  with  a  spine  on  tlic  outside,  anteunal  scale 
lauccolate,  extremity  rounded  ;  flagellum  as  long  as  the  body. 
Feet  of  the  flriit  pair  slender,  elongate,  the  middle  of  carpus 
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PAUBMOHETES  Heller. 

Palsmonetet  palndota. 

Hippolyte  paludota  Oibbes.     Pro.  Amer.  Assoc,  1851,  p.  107. 
Pakemoneiei  exilipM  Stimpson,  Annals  N.  Y.  Lyceum  Nat.  Hist. 

1871,  X.  p.  180.     Smith,  Rep.  U.  S.  Fish  Commission,  1872-8,  p. 

641,  pi.  1.,  f.  1.    Forbes,  Bulletin  Illinois  Museum  Nat.  Hist.  1876, 

No.  1,  p.  5  and  20. 

I  believe  the  species  described  by  Stimpson  to  be  the  one  men- 
tioned previously  by  Gibbes,  especially  since  the  description  of 
this  author  agrees,  as  far  as  it  goes,  with  specimens  of  P,  exilipes 
from  various  localities,  that  it  comes  from  tiie  fresh  waters  of 
South  Carolina,  from  whence  Stimpson 's  types  were  procured. 
Professor  Gibbes  sa3's,  **  The  specimens  were  not  quite  perfect, 
having  lost  some  of  their  feet  and  antennie,"  which  would  explain 
their  reference  to  the  wrong  genus. 

PENEID  m, 

8ICT0HIA  H.  Milne  Edwards. 
tto^OBia  dortalii,  n.  s. 

B<Kly  small,  slightly  compressed,  carapax  minutely  punctate. 
Dorsal  crest  of  the  carapax  with  a  tooth  at  about  the  middle,  and 
a  sec^ond  near  the  anterior  border.  Hepatic  spine  slender,  anten- 
na] shorter  and  stouter.  Rostrum  horizontal,  short,  extending 
slightly  l)e3'ond  the  e3'es  and  nearly  to  the  second  joint  of  anten- 
nular  i)eduncle,  three-toothed  above,  extremity  acute,  l)clow  entire. 
Fir8t  joint  of  peduncle  of  antennula  terminating  exteriorly  in  a 
spine,  second  three  times  as  Ic^g  as  the  third  ;  flagclla  short, 
hardly  equalling  the  last  two  joints  of  peduncle.  Antennal  scale 
broa<),  regularly  tapering,  as  long  as  autennular  peduncle.  Ex- 
ternal niaxilli|>ed  falling  short  of  the  extremity  of  antcnnal 
p<Miuncle.  Feet  slender,  round;  those  of  the  third  pair  reaching 
slightly  further  than  the  external  maxillipeds.  Abdomen  sharply 
carinate  above,  si<les  punctate,  sculptured,  protuberant  parts 
roun<lod.  Third  to  sixth  segments  with  a  spine  at  the  postcro- 
infcrior  angle.  Telson  narrow,  acute,  with  a  shallow  groove  on 
the  dorsal  surface. 

Length.  Carapax.  Rostrum. 

3S  mm.  9.5  mm.  3  mm. 

Fort  Jefferson,  Fla.,  Lieut.  W.  H.  Jacques,  U.  S.  N. 
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Is  quite  difTerent  from  the  two  Bpccies  8.  breviroslria  Stni.  (3. 
cristala  Saussure),  and  S.  leevigata,  Stin.,  before  known  from  this 
coaet. 

FSNErS  Lutrtill*. 
Tn«n«  brsviroitiii,  n.  I. 

Compressed,  sutures  of  carapax  well  marked,  carina  witli  a 
sulcus  on  each  side  extending  nearly  to  tbe  posterior  margin  of 
the  cnrapax;  rostrum  sbort,  iiorizontal,  apex  a  little  depressed, 
Bvarcely  exceeding  the  eyes,  ten-toothed  al)Ove,  of  which  the  first 
four  are  on  the  carapax  itself,  distal  fourth  smooth  ;  below  with 
two' teeth  near  the  tip.  Flagella  of  aiitennulte  very  sliort.  An< 
tennal  scale  about  as  long  as  antcnnular  peduncle,  laminate  por- 
tion extending  bej'ond  the  spine  at  the  antero-latcral  angle;  flagel- 
Inm  longer  tlian  the  body,  spines  at  the  base  of  the  fii'st  two  pairs 
of  feet  slender.  Third  pnir  of  feet  the  longest,  extending  to  the 
apex  of  the  antennal  scale.  Abdomen  compressed,  fourth  to  sixth 
segments  with  a  dorsal  median  crest.  Telson  short,  regularly 
tapering  to  an  acute  tip,  a  deep  and  narrow  longitudinal  furrow 
above.     Inner  caudal  lamella  longitudinally  bisulcate. 

Length.  Carapnz.  Rostrum. 

42  mm.  10  mm.  6  mm. 

Estero  at  Realijo,  W.  Coast  of  Nicaragua  (salt  water),  J,  A. 

McXiel. 
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March  5,  1878. 

The  President,  Dr.  Rusghenberger,  in  the  chair. 

Fort3'-onc  persons  present. 

The  following  papers  were  presented  for  publication  : — 
"  Recovery  of  all  the  Faculties  in  a  Pigeon  from  which  the  Cere- 
bral Hemispheres  had  been  removed."  By  J.  H.  McQuillen,  M.D. 
"The  Electric  Constitution  of  the  Solar  System."     By  Jacob 
Ennis. 

A  Hippopotamus  Tusk. — Prof.  Leidy  stated  that  in  the  Mozam- 
bique Collection  of  the  International  Exhibition,  he  had  noticed 
a  hippopotamus  tooth  remarkable  for  its  size.  It  was  an  inferior 
canine,  with  a  spiral  turn,  apparently  from  impeded  growth,  per- 
liaps  due  to  the  loss  of  the  opposing  tooth.  It  measured  42  inches 
long  in  the  spiral.  The  insertion  was  16  inches,  and  the  diameter 
4  inches. 

On  Amopha, — Prof.  Leidy  remarked  that  the  first  notice  of  an 
Amcvba  was  of  a  large  species,  described  by  Rosel,  under  the  name 
of  Proteus^  in  the  Insecten-Belustigung,  Nurnberg,  1755  It  was 
eftlle<l  by  Linniens  Vol  vox  chaos  and  Chaoa  protheus^  and  by  Pal- 
las Volcox  proleus^  and  subsequently  by  Mliller  Proteus  diffluens. 
As  the  latter  generic  name  was  preoccupied,  Bory  called  tiie  animal 
Amiha,  Ehrenberg,  in  the  InFusionsthierchen,  describes  a  small 
species  as  Avurba  diffluens^  and  refers  all  those  previously  de- 
scribed to  the  same.  His  supposed  new  and  large  species,  which 
he  describes  as  Amceha  princeps^  is  really  the  same  as  RosePs 
PrUens,  The  true  name  of  this  should  be  either  Amoeba  chaos  or 
Amrrha  proteus^  the  former  according  to  strict  rules  of  zoological 
nomenclature,  though  tiie  latter  would  appear  more  appropriate  as 
serving  to  i)er|>etuale  the  name  given  by  the  discoverer  of  the  first 
known  rhizopod. 

Pinrk  Barite  from  Derbyshire, — Prof  Georoe  A.  Koeniq  com- 
municate<l  the  results  of  an  examination  made  on  a  specimen 
laU'lU'd  "  Manganese  from  Derbyshire,"  in  the  collection  of  the 
Aciulerny.  The  mineral  is  jet-black  in  color,  exhibiting  metallic 
hist  re.  Lamellar  structure  without  distinct  forms.  Strong  cleav- 
age. Cleavage  pieces  gave  the  angles  of  barite.  Specific  gravity 
=^  4  345. 

Boiled  with  hydrochloric  acid  the  black  color  disappears,  leav- 
ing a  white  substance.     The  analysis  gave 
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BftSO.  =  96.40 
Mn.O,  =  3.10 
H,0       =     0.25 

99.75 
It  presents  nn  inteiesting  illustmtioii  of  how  a  comparatively 
small  airionnlof  one  mineral  may  mask  the  most  striking  physic^ 
properties  of  a  mineral  species. 


March  12. 
The  President,  Dr.  RuECHENBERaEB,'in  the  chair. 
Nineteen  persons  present. 

March  19. 
The  President,  Dr.  Rdschenberoer,  in  the  chair. 
Thirty- two  persons  present. 

March  26. 
The  President,  Dr.  Rubchenberqer,  in  tlie  chair. 
Thirty-one  persons  present. 
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a  black  spot  od  each  side  in  advance  of  the  pair  of  eyes.  Pro- 
thorax  narrower  than  the  head,  with  a  lateral  conical  point. 
Abdomcnnearly  twice  the  length  of  the  head  and  thorax  together; 
terminal  segment  rounded,  and  with  a  tuft  of  haiis  on  each  side. 
Ttlandibles  strong  and  black. 

E-rjianaioe  Force  of  Root  Orowlk. — Mr.  Thomas  Mkehan  ex- 
hibited a  one-year-old  peach  tree  with  the  stone  yet  attached. 
The  stone  had  lost  the  usual  power  of  dividing  into  two  portions, 
and  remained  tightly  closed;  but  the  plumule 
had  forced  its  way  through  at  the  base,  while 
the  radicle  appeared  to  have  mnde  its  way  en- 
tirely through  the  side  of  the  hard  BheJl.  Mr. 
Meeban  referred  to  other  cases  of  a  similar 
character,  already  recorded  in  the  Proceedings 
of  the  Academy,  notably  those  of  the  stolons 
of  couch  grass,  which  pushed  through  several 
(xitatoes,  making  a  bort  of  necklace;  and  the 
cose  of  the  surve)'  lawsuit  where,  by  the  thick- 
ening of  the  roots  of  a  tree  growing  on  a  rock, 
the  surveyor's  mark  on  a  tree  trunk  bad,  after 
many  years,  been  elevated  several  inches,  the 
effect  of  this  growth  being  to  lift  a  tree  of 
many  tons  weight.  This  peauh-stone  case 
Geeme<l  remarkable  not  so  much  for  its  ex- 
pansive as  its  penetrating  force,  wliich,  as 
suggested  by  Dr.  Bothrock,  may  have  been  aided  by  an  absorbent 
uid  Holvent  power. 

The  following  papers  were  ordered  to  be  published:— 


paOOEEDINOe  OF  TBS  AOADBMX  07  [1818. 


TEE   ELECTBIC  COKBTITtlTIOII  OT  TR8  SOLAB  BTSTBX. 
BY  JACOB  XNNIS. 

T)ie  zodidcal  light,  the  aurora  borealis,  the  coroDa  of  the  aun, 
and  tlic  tails  of  comets,  are  all  different  forme  of  the  same  thing. 
I'hey  aie  elccliicul  brushes,  precisely  the  same  as  the  electric 
brushes  whicli  in  the  night  arc  seen  to  fly  ofi"  from  a  highly  charged 
electric  machine.  On  the  electric  machine  the  electric  fluid  is 
developed  by  friction.  On  our  great  globe,  on  the  sun,  and  od 
the  comets,  the  electric  fluid  is  developed  by  evaporation.  Put  a 
little  saline  water  in  a  metallic  vessel  Bhn|)ed  like  a  watch  crys- 
tal, then  if  heated,  or  if  a  hot  pebble  be  dropped  in  the  water,  the 
vapor  arising  will  be  charged  with  the  electric  fluid.  All  tbe 
waters  of  our  globe  are  more  or  less  saline,  and  the  ocean  is  very 
much  siiline,  and  the  rising  vapors  are  charged  with  electricity. 
A  gillof  water  is  changed  into  about  30  gallons  of  electrified  vaix)r. 
Alt  around  our  globe  the  average  rainfall  is  about  36  inches  a 
year.  This  ahowa  the  amount  of  water  evaporated;  and  the 
amount  of  vapor  and  of  the  electric  fluid  rising  daily  high  up  in 
our  atmosphere,  is  great  beyond  conception.  A  very  small  por* 
tion  of  the  electric  fluid  cornea  down  as  lightning.  The  brilliant 
light  and  the  loud  explosions  arc  simply  indications  of  the  resist- 
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But  what  repels  this  vast  daily  accumulation  of  electricity  away 
from  our  planet  off  into  empty  space?  The  answer  is  that  elec- 
tricity alone  can  repel  electricity ;  and  in  this  case  the  repelling 
electricity  is  seen  in  the  corona  of  the  sun.  The  corona  of  the 
sun  consists  of  brushes  of  electricity.  They  are  so  vast  that 
they  rise  up  visibly  to  our  eyes  at  this  great  distance  a  mil- 
lion of  miles.  How  much  furtiier  they  would  be  visible  if  our 
stand|K>int  were  nearer,  we  cannot  say.  Thej''  are  caused  there,  as 
here,  b}'  the  evaporation  from  the  intense  heat  of  the  sun.  They 
are  so  powerful  as  to  drive  the  tails  of  comets,  also  electric  brushes, 
in  the  direction  away  from  the  sun.  They  drive  away  from  the 
direction  of  the  sun  our  zodiacal  light,  and  our  aurora  borealis, 
and  aurora  australis,  all  three  of  which  must  be  regarded  as  the 
peri>etual  tail  of  our  planet,  in  many  respects  similar  to  the  tail 
of  a  comet;  for  the  tails  of  some  comets  are  so  short  and  rare  as 
to  be  either  invisible  or  almost  invisible  at  our  distance. 

Our  auroral  streamers  and  our  zodiacal  light  are  perpetual ;  they 
never  cease,  because  evaporation  never  ceases.  There  is  a  zone 
all  around  our  globe  toward  the  Arctic  Circle  where  the  aurora 
borealis  is  seen  every  night.  In  Europe  this  zone  lies  in  about 
70  degrees  of  latitude,  but  in  America  it  comes  lower  down,  as  far 
as  about  the  latitude  of  58  degrees.  As  we  go  northward  from 
Philadelphia  we  see  the  northern  aurora  more  and  more  frequently. 
It  is  easy  in  summer  to  go  to  Quebec,  and  from  there  in  a  steamer 
up  the  Saguenay  River  to  Grand  Bay  and  Chicoutimi,  where  very 
seldom  a  night  passes  without  being  cheered  more  or  less  by  tlie 
electric  lights  along  the  northern  sky. 

The  evidence  Is  complete  that  an  auroral  display  is  a  display 
of  electricity.  It  runs  along  the  telegraph  wires,  and  messages 
have  been  dispatched  and  carried  to  their  destination  by  the 
auroral  power.  During  the  display  of  September  2,  I8r)9,  it  was 
etitiroateil  by  telegraphic  experts  that  "  the  intensity  of  this  power 
was  equal  to  that  of  200  cups  of  Grovels  battery  on  a  line  230 
miles  long."  I  need  not  stop  here  to  detail  how  telegraph  opera- 
tors have  been  stunne<l,  how  their  apparatus  lias  been  melted,  and 
how  their  work  has  been  suspended  by  an  electric  storm  on  their 
wires  coming  from  the  aurora. 

When  there  are  extraordinary  auroral  displays  thej' appear  first  in 
Euroi>e  and  then  in  America;  they  travel  from  east  to  west  around 
the  globe  like  the  dark  cone  of  the  night ;  they  are  on  the  dark 
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side  of  tbe  globe,  and  the  aurornt  streamers,  sometimes  500  roilei 
high,  point  away  from  the  sun,  like  the  tuils  of  comets,  driven  by 
the  sun's  electric  rei>ulaion.  TLis  is  illustrated  by  the  hours  in 
wbiih  they  appear.  In  lower  latitudes,  say  of  40  degrees,  where 
the  zone  around  the  globe  from  cast  to  west  is  very  long,  th« 
nurora  appears  in  the  earlier  part  of  the  nigbl,  and  the  elecUio 
fluid  is  all  driven  off  generally  before  midnight.  But  far  to  the 
north,  where  that  zone  is  shorter,  the  appearances  of  the  aarorat 
are  more  orten  at  miilniglit  and  later. 

Tlie  following  table  kUows  the  times  of  the  appearance  of  mtin; 
auroras  in  Canada,  aii<l  other  stations  further  north,  at  Carlton 
Fort,  Athabasca,  and  Point  Barrow,  ranging  from  48  to  71  degrees 
of  latitude. 


>i  di>pi>r<- 


.»)  dtipikr^ 


When  MM.  Lottin,  Bravais,  and  their  companions  spent  tbe 
long  night  of  70  times  2i  hours  at  Alten  Bay,  in  West  Finmark, 
latitude  70,  they  saw  C4  auroras,  aud  perceived  some  half  dozen 
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sons  of  extra  large  auroras,  the  tall  streamers  are  seen  to  arise 
not  only  from  the  north,  but  all  around  from  the  east  and  the  west, 
and  less  strongly  from  the  south.  -Their  upper  limits  seem  to 
come  nearly  together  a  little  south  of  the  zenith  in  our  latitude, 
and  the  near  meeting  of  their  tops  forms  a  circle  called  the  auroral 
corona.  This  circle  is  broken,  or  nearly  broken,  on  the  south 
side,  liecause  the  streamers  rising  up  from  the  distant  southern 
latitades  are  too  far  off  to  be  plainly  seen.  While  looking  up  to 
the  centre  of  the  corona  we  are  really  looking  out  of  the  far  end 
of  a  tube — an  auroral  tube  composed  of  electric  streamers.  These 
streamers  seem  to  approach  one  anotlier,  and  make  the  far  end  of 
the  tube  very  small,  but  really  they  do  not  approach.  Their  ap- 
parent convergence  is  like  the  seeming  approach  of  the  two  rails 
on  a  railroad  when  the  eye  can  see  them  far  away.  These  tall 
auroral  streamers,  which  apparently  converge  and  form  the  corona, 
must  be  several  thousand  miles  high. 

Now  we  can  understand  why  the  zone  of  constant  auroras  is  far 
this  side  of  the  poles,  and  why  the  explorers  and  the  whalers  in 
the  extreme  north  have  to  look  southwardly  to  see  the  auroras. 
The  polar  regions  on  our  globe  are  not  in  the  direction  away  from 
the  sun;  their  zenith  is  at  right  angles  or  perpendicular  to  the 
sun's  radiations,  and  the  solar  electric  repulsion  drives  all  the 
terrestrial  electricity  away  down  to  lower  latitudes. 

Now  we  can  understand  also  why  the  earth's  atmosphere  ex- 
tends so  high.  Mathematicians  have  declared  that,  according  to 
Mariotte^s  law,  it  can  extend  upward  only  about  40  miles,  but  the 
passage  of  meteors  through  the  air,  and  their  bright  ignition, 
prove  that  our  atmosphere  reaches  as  high  as  200  miles.  When 
we  stand  on  an  insulated  stool  charged  with  electricity,  we  know 
how  oor  hairs  all  stand  on  end,  and  reach  far  out  from  our  heads. 
Pith  balls  and  tufts  of  down  tied  to  tlie  ends  of  threads  on  the 
prime  conductor  of  an  electric  machine,  all  fly  off  at  the  full  lengths 
of  the  threads.  So  it  must  be  with  the  particles  of  air,  only  in  a 
far  greater  degree,  because  they  are  so  much  lighter.  The  atmo- 
sphere, especially  its  upper  surface,  is  like  the  prime  conductor 
of  an  electric  machine.  This  great  maciiine  rotating  in  the  sun's 
rays,  is  constantly  receiving  an  inconceivable  amount  of  electricity 
from  eva|>oration,  and  it  must  necessarily  lift  the  top  of  our  atmo- 
sphere far  up — we  cannot  tell  how  high. 
8 
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The  Zodiacal  Light. — Now  first  we  can  understand  aIbo  the  canoe 
of  zodiacal  liglit.  At  the  belt  of  calms  in  the  equatorial  region, 
where  the  trade  winds  meet  from  the  nortU  and  from  the  south, 
there  is  much  evaporation,  and  as  the  warm,  moist  air  rises,  ths 
vapor  is  comienaeii,  and  it  deaceniis  in  rain.  Some,  though  csom- 
paratively  little,  of  the  electricity  comes  down  as  lightning.  During 
three  rainy  seasons  within  the  tropics,  I  heard  and  saw  much 
thunder  and  lightning  among  the  clouds,  but  I  never  heard  of  a 
liglilning  stroke  reaching  tlie  ground,  though  such  instances  may 
possibly  have  rarely  occurred  witlioiit  my  knowledge.  Therefore 
on  the  cqnaloriai  zone  the  electricity  must  accumulate  on  the  top 
of  the  atmosphere.  This  it  must  the  more  naturally  do  becanae 
above  the  unstable  strata  oT  the  atmosphere,  which  moves  north 
and  south,  there  is  a  much  taller  stable  stratum  which  remains 
always  in  tlie  same  latitudes.  On  this  curious  subject  see  the 
latter  part  of  my  paper  on  Meteors,  in  the  Proceedings  of  Uw 
American  Association  for  the  Advancement  of  Science,  for  1811. 
This  accumulation  of  electricity  ou  the  equatorial  region  must 
meet  tlie  same  fate  as  the  accumulations  near  the  polar  regions. 
It  must  be  driven  off  by  the  solar  electric  repulsion,  and  point  with 
tall  streamers  away  from  the  sun  and  form  the  zodiacal  light.  The 
zodiacal  light  has  the  same  color  and  appearance  as  a  lai^ 
streamer  of  the  aurora  borealis,  being  brighter  below  and  paling 
off  slowly  to  the  top,  tlie  point  above  where  it  fails  to  impress  tl 
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Fig.  1.  The  adjoining  figure  shows   a   section   at  the 

^- '  -  -^'^'^-^^      equator  of  our  globe  and  the  departing  streamers 

which  form  the  zodiacal  light,  the  morning  or  east- 
ern one  at  E.,  and  the  evening  or  western  one  at 
W.  At  the  equator  on  clear  nights  they  are  seen 
to  be  continuous  by  a  faint  arch  all  across  the  sky. 
The  great  authority  on  this  subject  is  the  work 
of  Rev.  George  Jones,  Chaplain  in  Commodore 
Perry's  Expedition  to  Japan,  in  1853-5,  printed  by 
the  U.  S.  Government  in  1856. 

It  may  be  thought  that  the  electric  repulsion  from  the  sun  should 
be  seen  on  an  ordinary  electrometer.  But  our  electrometers  are 
deeply  immersed  in  the  bottom  of  our  electric  atmosphere,  and 
this  being  near,  overpowers  the  distant  influence  from  the  sun, 
the  same  as  our  moon  is  controlled  by  the  feeble  gravity  of  the 
earth,  and  not  by  the  more  powerful  gravity  of  the  sun.  The 
Ban's  electric  repulsion  is  seen  in  giving  a  general  external  direc- 
tion to  the  earth's  electrical  envelop,  and  not  in  causing  small 
dilferences  among  interior  objects. 

The  Corona  of  the  Sun. — At  total  eclipses  a  whitish  irregular 
ring,  nearly  as  broad  as  the  sun's  diameter,  appears  around  tlie  sun. 
It  has  been  compared  with  the  '"glory"  which  in  catholic  pictures 
ap|)ears  around  the  heads  of  saints.  This  is  the  corona.  It  is 
doubtless  an  effulgence,  a  constant  streaming  forth  of  electricity, 
like  the  aurora  borealis,  or  like  the  zodiacal  light,  from  every  part 
of  the  sun's  surface.  It  cannot  be  an  atmosphere  except  in  its 
ver>-  lowest  border,  for  some  comets  have  passed  throngh  it  with 
their  speed  unaltered  and  their  bodies  unatfected.  This  impunity 
could  not  have  happened  to  such  large  and  extremely  rare  bodies, 
with  such  velocities,  through  any  atmosphere.  As  it  cannot  be  an 
atmosphere,  we  can  think  of  it  as  nothing  but  an  outflow  of  elec- 
tricity, an  electrical  brush,  or  as  thousands  of  them  united.  But 
what  can  l)e  the  source  of  this  outflow  of  the  electric  fluid?  We 
muAt  refer  it  to  the  same  cause  as  that  from  our  earth — evapora- 
tion. As  evaporation  from  the  sun  is  millions  of  times  greater 
than  from  our  earth,  so  the  evolution  of  electricity  may  be  in  pro- 
pf^r^ion.  On  earth  the  best  image  of  the  sun  is  the  crater  of  a  vol- 
cano, and  no  displays  of  thunder  and  lightning  arc  equal  to  those 
heen  and  heard  in  the  ascending  volcanic  emanations.  Among 
our  electric  machines  there  is  none  so  powerful  as  the  one  which 


108  PBOOEEDINOBiOF  THI  AOADKMT  07  p878. 

goeff  by  evaporBtion.  The  vnpor  most  highly  charged  with  elec- 
tricity issues  from  many  small  oriflces  in  the  sides  ofa  tabe.  The 
elculi'ic  fluid  in  tliis  case  has  been  supposed  to  arise  from  Uie 
fik'lion  of  the  vapor  against  tlie  sides  of  the  orilices;  but  tliis  eta- 
jecture  is  loose  and  unsalisfautory.  Even  If  it  be  tine  in  nhcdt 
or  in  part,  there  is  something  like  it  in  the  son.  The  gitat  mi 
of  the  sun  consists  of  molten,  liquid  matters,  with  a  speuiflc  gravity 
oiie-foLirth  heavier  than  water  or  ice.  This  ia  the  great  source 
light  Biul  heat.  Around  this  is  an  envelop  of  flumes  from  3000 
4000  miles  high.  This  height  is  ascertained  l»y  tlie  depressioM 
of  the  spots,  which  are  solids  partially  cooled,  and  Qoatii 
cnkes  of  ice  on  water.  This  tall  envelop  of  Barnes  is  the  so-calM 
photosphere,  having  suspended  in  it  many  different  solar  elcmentti 
and  the  thousands  of  their  fixed  spectroscopic  Hi 
cause  the  chief  light  of  the  sun  comes  from  the  incandescent  liquid 
below.  In  that  liquid  chemical  action  is  going  on  with  inc« 
ceivabic  force,  and  its  products  are  not  only  heat  and  light,  tM 
red  vapors.  From  the  vast  amounts  of  some  of  these  vapor  jetl 
we  must  suppose  that  large  bubbles  of  vapor,  several  hundri 
miles  in  diameter,  are  formed  thousands  of  miles  down  in  the  tl 
teriorof  the  sun.  They  must  be  subject  to  enormous  hydrnull 
pressure,  and  in  the  same  proportion  they  must  be  ejected  upw^nl 
with  enormous  velocities,  some  more  and  others  less,  deiiendint 
ind  the  depths  from  which  thev 
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v^ich  there  is  not  tbe  least  appearance.  Hj'drogeu  has  only 
&*«r  fiscal  lines  in  its  s|>ectrum,  but  Prof.  Young  has  seen  nearly 
Um»  in  the  re<l  va|K>rs  of  the  sun.  Probably,  therefore,  it  is  a 
^'K|4vx  va|>or  counisling  of  several  elements;  and,  like  our  vapors 
\ftrr^  it  may  be  a  source  of  electricity.  Like  a  hydro-electric  ap- 
l«ftrmlii«,  it  may  also  generate  electricity  by  the  friction  as  the  huge 
l-cbbl«^  rise  up  s<»  swiftly  from  the  deep  interior  of  the  sun. 

la  apfirarance  and  in  action  there  is  a  perfect  identity  between 
Mr  sur<»ra  iNirealiit  ami  the  corona  of  the  sun.  The  lower  i>ortions 
of  bulb  are  white  without  any  variations  of  tint.  Above  their 
katr^  bt^io  their  radiations — tall  streamers  reaching  upwanls. 
TW  »treauiers  are  brightest  l>elow,  and  gradually  pale  oH*  towards 
tWir  to|is,  and  these  tops  vanish  away  in  space  so  as  to  be  undc- 
linl.  lu  lM>th  the  largest  and  brightcHt  streamers  reach  out  the 
firtbe^t,  liecauHe  thi*y  are  the  fullest  and  most  copious  jets  or 
tr3*br4  of  the  fk-etric  duid.  Taking  them  altogether  the  line  of 
iWir  ofUtifurs  above  in  a  very  broken  jagged  line.  Hence  around 
iW  AUD  tb«*  contour  of  the  corona  is  often  not  circular  but  trapc- 
•oi«lal  and  otherwise  irregular.  Between  the  bright  radiations  of 
:fte  '-"miia  ihtTc  are  darkinh  lines  extending  oulwanls,  not  ixMilly 

iiTifc.  !'til  f.'Uiil  !»p:irt"*  K'HH  brightoncMl  by  ilu»  rays.  Widor  spaces 
v!«*i:i  liM*  ravH  are  i-alU'd  •' rifis;"  the  same  as  there  may  be 
vWj  «lrprf»j»n»iiH,  nearly  vacant  spaces,  in  our  auroras  between 
:«•-  ta.l  fttnauiern.  These  ra<liatloii*<  and  rit'ts  in  ihe  solar  corona 
Lai*   U-«  II  phototrraphed. 

Td*-  «%atiie  lapid  changes  in  our  aurora  are  seen  in  the  solar 
■'  T'UiL.  ."^'itui-tiinet  the  corona  is  large,  and  then  it  is  8o  bright 
*.  .j!  \',f  v\v  ran  iieanvlv  endure  its  splentlor.  It  then  extends 
'a:  <«ut«aid,  and  is  very  irregular  in  its  exterior  contour — the 
•:vA!D<r*»  in  «»i»me  plaeen  are  seen  to  riv*  a  million  of  miles  hi«;h. 
A'  •  '.4i«  r  ttuh'H  the  corona  is  Muiall  and  pale,  and  without  radia- 
:  !.•,  ..f  *ut  h  radiations  as  are  easily  pereeptihle.  Then  its  IVnin 
i"-  inl  I  lie  sun  in  eircular,  and  nearly  even  in  contour.  Prof 
\-  ••■.riili.  de^^cribiiiL;  ihe  total  eclipse  of  ISTO,  saitl,  **  Instead  of 
•jii  ^'-rjeous  ii|»eetacle  I  witnessed  in  the  total  eclipse  of  iSii'.l,  I 
•  a«  «'  ..\  th<'  ni<»<«t  inHiiriiitb'nnt  corona.**     Speaking  of  the  *^  great 

-ui».*  tn  hnllinnrv,**  he  says  **  the  corona  of  lsr»l»  se(>nied  to  me 
zi\h\  t.iitfi  iii«ire  brilliant  that  that  in  |s7n.**  **  The  lii^ht  of  the 
lit',  r  M*fiii«-d  •'Ver\  where  as  soft  and  ditfused  as  the  /(Mliacal 
.  iZM  "     .^liil  even  then,  other  observers,  probably   with  clearer 
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skies,  could  detect  rnys,  as  Prof,  Eastmnti  and  Capt.  TupmM. 
Prol'esBor  Ilarkness,  wriliiig  of  the  ellipse  of  1S70,  said,"  1  do  not 
think  tlie  corona  more  Uian  lialf  or  two-thirds  as  extensive  as  tliil 
I  witnessed  in  18fi9,  On  that  occasion  it  had  a  weli-markefl  tr»- 
pezoidal  form,  bnl  this  time  it  seemed  to  ine  more  nearly  circulai 
"  Otto  Slruve,  observing  at  Leipsic,  in  1 842,  found  the  wironH  i 
bright  that  the  naked  eye  could  scarcely  endure  it,  Mr.  Airy  liM 
been  fortunate  euongli  to  witness  several  total  eclipses,  and  Iw 
testifles  that  the  corona  was  much  brighter  in  some  than  in  othen 
Tlie  experience  of  llie  officers  of  tliis  observatory  is  the  sarae." 
Fore  the  aurora  borenlis  shows  precisely  llie  same  di (Terences it 
different  times.  It  may  be  large,  bright,  distinctly  radiated,  witit 
a  rough,  iiuevcn  contour;  or  it  may  be  small,  faint,  without  radi- 
ations, and  perfectly  circular  on  its  top. 

Not  only  from  year  to  year,  but  oven  daring  the  brief  period  tt 
a  total  eclipse,  the  corona  of  the  sun  changes  before  the  eye. 
this  respect  also  it  is  identical  with  onr  aurora  liorealia.  Streamen. 
iu  both  Blioot  up  almost  with  the  velocity  of  light.  I  have  seeB.i 
in  one  aurora  strong  undulations,  like  while  clouds,  fly  up  from 
our  nortliern  horizon  to  tlie  aurornl  corona,  south  of  the  zenitbt 
in  the  fraction  of  a  second.  The  great  comet  iu  1343  passed  around 
the  Bun  in  about  two  hours,  and  its  tail,  more  than  100,OUO,OOd 
miles  long,  must  have  swept  around  tlirough  an  arc  of  300  degr*w« 
iu  that  short  period.     It  could  not  have  swung  around  like  a  stilt 
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ten  seconds,  the  left  and  lower  parts,  B  to  C  in  the  figure,  were 
the  brightest  and  the  largest ;  and  so  they  remained  until  near  the 
end  of  the  totality,  when  the  part,  D,  in  the  right  lower  quadrant, 
almost  if  not  quite  rivalled  them.  The  ray,  D,  did  not  enlarge 
su<ldenly,  but  very  gradually  indeed.  The  upper  part  of  the  corona 
was  throughout  the  faintest.  The  extreme  right  was  also  faint 
until  quite  at  the  end  of  totality,  when  it  brightened  a  little.  Xo 
part  increased  in  brilliancy  without  extending  itself  further  from 
the  moon  at  the  same  time,  so  as  to  become  a  more  or  less  pointed 
ray."  Just,  in  fact,  as  it  should  do  if  it  were  the  action  of  elec- 
tricity.  A  copious  outgush  of  the  electric  fluid  would  enlarge  and 
brighten  the  ra^'  and  extend  it  far  outward  as  an  electric  brush. 
The  evidence  is  strong  that  the  corona  of  the  sun  varies,  like  the 
aurora  borealis,  not  only  from  year  to  year,  but  even  during  the 
short  space  of  a  total  eclipse. 

I  have  now  brought  together  the  chief  facts  about  the  corona  of 
the  sun.  They  are  like  those  of  the  aurora  borealis.  The  aurora 
is  well  known  to  be  electric.  And  all  the  facts  of  the  corona  are 
perfectly  explained  by  the  same  theory.  Regarding  the  corona 
as  being  a  great  electric  brush,  we  have  also  an  explanation  why 
the  aurora  and  the  zodiacal  light  point,  like  the  tails  of  comets, 
awav  from  the  sun.  They  are  driven  off  by  the  sun^s  electric  re- 
pulsion. If  the  sun^s  electric  brush  extend.*  off  on  every  Side  a 
million  of  miles  from  our  stand-point,  then  if  we  stood  nearer,  say 
at  the  orbit  of  Mercury,  we  would  likely  be  able  to  see  them  extend 
twice  as  far.  The  power,  the  repulsive  force,  of  such  an  enormous 
mans  of  electricity  is  be3'ond  our  estimation  113-  an}'  reasoning,  d 
priori.  Facts  alone  must  teach  us  how  far  its  repulsive  force 
may  extend,  and  such  facts  we  see  in  the  diurnal  and  in  the  eleven 
vears'  jHjriodicity  of  the  aurora,  and  in  the  diurnal  periodicit}*^  of 
the  zodiacal  light.  Such  facts  we  see  much  more  impressively  in 
the  directions  of  the  tails  of  comets  driven  off  by  the  mighty  re- 
pulsion of  the  solar  corona.     To  the  comets  we  will  now  attend. 

77*  f  Tniln  of  Comet  a  regarded  as  Electric  Brutthes. — Here  on 
our  earth  some  materials  evolve  much  more  electricity  than 
others.  Tin,  zinc,  and  mercury,  duly  mixed,  are  found  to  be  the 
Ix-ht  for  friction  machines;  and  a  like  selection  of  acids  and 
metaU  is  necessary  for  the  galvanic  battery.  The  materials  of  the 
sun  and  of  the  comets  are  ver}'  different  from  ours,  and,  therefore, 
they  evolve  muc!)  greater  quantities  of  electricity.    The  fixed  lines 
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in  the  eolar  Bpeotnim  are  in  numerable,  and  in<1ioate  hnndreils, 
probably  thousands,  of  simple  elements  in  the  sun.  Only  sltovt 
a  half  dozen  of  them  are  terrestrial,  and  some  of  these,  such  aa  tin 
iron,  m.ij-  have  fallen  in  the  sun  na  meteors.  Thousands  of  solid 
meteors  strike  our  earth  iiniiually,  and  the  iron  ones  occBsiondljr 
weigh  thousands  of  pounds.  More  and  heavier  meteors  most  fall 
in  the  sun.  The  materials  of  comets  we  know  to  be  very  diSbrent, 
because  they  arc  such  light  bodies,  and  they  are  easily  evaporated 
and  dilated  by  solar  heat  A  comet  at  a  distance  appears  large, 
but  nearer  the  snn  it  seems  smaller,  because  much  of  its  mass  is 
BO  dilated  by  solar  heat  as  to  be  invisible.  As  the  cometic  and 
the  solar  elements  are  so  different  from  the  terrestrial,  it  is  not 
strange  or  singular  that  their  evaporation  gives  out  more  electric 
fluid  tlian  the  saline  waters  of  our  ocean. 

Comets  present  a  p  pea  ran  ties  so  different  from  the  other  celestial 
bodies,  tliat  they  have  been  a  terror  to  the  world,  and  even  scien* 
titic  men  have  regarded  them  as  tolally  different  in  their  Datura 
from  the  other  stars.  But  tliey  are  precisely  similar  to  the  other 
stars ;  the  only  difference  being  liiat  they  cany  some  few  ordinary 
principles  to  excess.  Their  bodies  are  solid  and  very  small;  in 
modern  times  they  have  re|>eatectly  occulted  the  stars.  Their 
atmospheres  are  unusually  large.  They  are  easily  evaporated  and 
dilateVi  by  llie  sun's  rays;  and  iu  this  evaporation  they  evolve 
unusual  amounts  of  the  electric  fluid.     Tliis  is  all.     These  few 
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rmdiance  of  the  sun.   It  is  chiefly  their  own  independent  luminosity 
springing  from  electric  excitement. 

This  light  is  seen  to  arise  from  the  side  toward  the  sun,  and, 
therefore,  from  the  most  heated  and  evaporated  side.  It  rises 
narrowly  fan-shaped;  very  narrow  and  bright  below,  and  spread- 
ing and  paling  upwards  through  the  cometic  atmospiiere.  It  is 
then,  by  the  repulsion  of  the  sun's  corona,  driven  backward  all 
around  like  a  fountain  away  from  the  sun,  and  it  forms  the  tail, 
which  generally*  spreads  and  be<^omes  fainter,  until  it  is  lost  by 
disi^ersion.  Its  resemblance  to  our  auroral  streamers  is  then  com- 
plete. In  the  summer  of  1874,  when  Coggia's  comet  appeared  in 
f»ur  northern  horizon,  with  its  large,  broad  tail  projecting  straight 
upward,  I  was  on  Mount  Desert  Island,  far  up  the  coast  of  Maine, 
mhere  the  auroral  streamers  rise  beautifully  almost  every  night. 
The  rise  of  those  streamers,  and  the  rise  of  the  comet's  tail,  were 
identical  in  every  particular.  Both  were  of  the  same  color  and 
tint;  both  were  brighter  below  and  gradually  paled  off  upwards. 
Tlieir  tops  had  the  same  indefinite  ending,  and  both  plainly  length- 
eneil  and  shortened  while  attentively  watched.  Tremulous  waves 
ran  upwards  through  tliem  both — whitish, cloud-like  appearances — 
as  if  they  were  special  gushes  of  the  electric  fluid  hastening  to 
e«cai)o,  and  carr^'ing  out  the  tops  of  both  to  a  further  distance. 
The  same  cloud-like  impulses  pass  through  our  artificial  autoral 
tulies.  But  the^'  are  plainer  to  our  view  in  our  near  auroral 
tul>es,  less  plain  in  the  aurora  brushes,  and  faintest  of  all  in  the 
tails  of  comets.  These  three  gradations  depend  on  tiie  distance. 
I  remarkeil  that  the  general  brightness  of  the  comet's  tail,  so  many 
million  miles  off,  was  about  equal  to  that  of  tiie  aurora  borealis, 
•o  comparatively  near;  proving  that  the  amount  of  the  electric 
fluid  from  the  comet  must  have  been  inconceivably  the  greater. 

It  is  a  cardinal  fact  that  the  tails  of  comets  do  not  occult  the 
stars.  If  their  tails  were  vapors  of  any  kind,  the  occultations 
would  be  decided  and  constant ;  therefore  the  apparent  vapor 
rifting  up  from  the  sunny  side  of  the  comet  is  really  the  electric 
fluid. 

The  tail  of  a  comet  must  be  a  hollow  tube,  because  it  springs 
from  the  sunward  side,  and  falls  back  around  on  every  side,  like 
tht*  waters  of  a  fountain,  and  its  own  self-repulsion  hinders  it  from 
coming  together.  Hence  there  appears  a  dark  line  through  the 
centre  of  the  tail,  because  from  there,  less  electric  light  meets  the 
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eye  timn  frum  the  borders  whoae  edges  tire  turned  towards  us.  The 
dark  line  cannot  be  the  shadow  of  the  nucleus,  because  a  shadow 
cannot  curve  as  did  Donati's  comet. 

The  fan-shaped  jet  of  light  arising  throngh  the  front  of  the 
coincG's  atmosphere  is  not  always  steady,  but  breaks  out  at  dif- 
ferent places,  ''as  from  points  of  least  resistance."  Hence  the 
tail  is  sometimes  described  as  unsteady,  and  to  "sway  to  and  fro 
like  a  willow  hranch." 

Auroral  arches  arise  over  our  nortliern  horizon  and  hover  there 
for  a  while,  oicasionally  two  or  three  above  one  another,  and  thea 
dart  oir  in  streamers.  Exactly  the  same  Inminons  arches  rise  in 
fVont  of  tlie  comet,  and  tlie  streamers  then  become  the  tail.  But 
there  is  this  difference.  Tlie  streamers  of  the  anrora  rise  from  the 
convex  side  of  the  arch  -,  those  of  the  comet  are  driven  backward 
by  the  solar  corona,  and  seem  to  depart  from  the  concave  side. 

The  licad  of  a  comet  is  solid,  with  perhaps  some  exceptious,  and 
the  bright  glow  of  light  all  around  it  is  called  tlie  nucleus.  The 
broader  and  paler  atmosphere  is  called  the  coma  or  hair.  Bat 
some  writers  call  the  tail  the  coma.  In  the  coma  or  atmosphere 
there  may  be  clouds,  as  in  our  own  ;  and  tliese  clouds  have  been 
seen  to  be  lit  up  liy  the  electric  (lassage.  A  comet  may  have  many 
tails,  as  many  as  six.  This  is  because  in  the  solid  nucleus  there 
may  be  many  |K>ints  of  least  resistance,  out  of  which  the  streams 
of  vapor  and  electricity  flow. 
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producing  power,  of  the  materials  of  other  celestial  orbs,  we  are 
perfectly  unable,  d  priori^  to  tell.  All  that  we  know  is  from  what 
we  see. 

The  electric  composition  of  these  great  tails  becomes  manifest 
from  the  way  they  go  around  tlie  sun.  Some  great  comets  go 
around  the  sun  in  about  two  hours,  as  that  of  1843,  the  tail  all  the 
while  pointing  awa}*  from  the  sun.  Its  outer  end  could  not  have 
swung  around  like  a  stiff  lever  through  a  space  of  700,000,000 
miles  in  so  short  a  time.  That  would  have  been  inconsistent,  as  I 
have  already  said,  with  the  laws  of  matter  and  of  motion.  The 
tail  must,  therefore,  have  darted  out  continuously  from  the  comet 
as  an  electric  brush,  and  it  must  have  been  repelled  in  its  direc- 
tion away  from  the  sun  by  the  sun's  more  powerful  electric  mass. 
There  is  something  clearly  defined  and  decided  in  the  huge  tail 
pointing  away  from  the  sun  in  its  approach,  and  then  apparently 
swinging  around  with  the  velocity  of  lightning,  and  on  its  de* 
part u re  pointing  away  from  the  sun  again.  The  electric  theory  of 
the  constitution  of  the  solar  system  explains  the  wonder  clearly 
and  ea8il3',  and  nothing  else  can. 

Evaporation  explains  why  the  tails  of  comets  have  become 
shorter  on  successive  visits.  The  tail  of  Ilalley's  comet  was  first 
descril>ed  as  being  excessive.  In  1682,  it  was  30°  in  length;  in 
1835,  its  greatest  length  was  only  20®.  For  the  first  two  months 
in  1835  it  had  no  tail.  It  began  on  October  2d.  On  the  5th,  it 
was  4°  or  5®  long.  On  the  15th,  it  had  gained  its  greatest  length, 
20^.  On  the  2Dth,  it  was  only  3°.  Afterwards,  at  its  perihelion 
passage,  it  had  no  tail.  The  explanation  is  that  all  these  elements, 
whose  evaporation  evolved  the  electric  fluid,  had  turned  into  vapor 
before  i>erihelion,  and  then  there  could  be  no  further  evaporation 
with  evolution  of  the  tail.  But  a  condensation  of  much  of  that 
vapor  must  again  take  place  in  the  cold  outer  region  away  from 
the  Hun  ;  and  this  recondensed  material  must  furnish  another  tail 
on  its  next  visit — a  smaller  tail,  however,  for  a  portion  of  the 
vapor  must  be  carried  away  with  the  electric  fluid,  and  scattered 
into  distant  space.  When  comets  have  no  tails,  it  may  be  that 
they  have  never  possessed  any  of  those  peculiar  elements  on  whose 
eva|K>ration  the  tail  depends,  or  that  by  repeated  visits  to  the  sun 
all  their  powerful  electric  elements  have  been  lost. 

The  electric  theory  explains  the  various  forms  of  the  tail.  That 
of  1 843,  which  was  more  than  100,000,000  miles  long,  appeared 
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like  a  straight  cylinder  of  light  with  very  little  difference  in  thick- 
ness through  the  wliole  length.  I  remember  it  well.  It  wm  very 
near  the  sun,  who.se  Inrge  electric  mass  and  powerful  repulsion 
drove  off  the  smaller  mass  in  right  lines.  The  sua  was  the  great 
prime  eondnetor  riiJly  charged,  and  the  comet  was  only  like  a  small 
highly-chnrged  pith  ball.  The  tail  of  Coggia's  comet,  being  much 
fiirtlierfrom  the  sun,  was  more  spreading  and  fan-like.  On  account 
of  greater  distance,  tlie  sun's  force  was  less,  and  the  self-rcpulsioD 
widened  the  tail.  The  tail  of  DonaVi's  comet  was  spreading  on  ac- 
count of  the  distance  from  the  sun,  and  gracefully  curved.  This 
curving  was  because  the  comet  was  moving  nearly  at  right  angles 
to  tite  direction  toward  the  sun,  and  as  the  tail  was 
not  repelled  out  rapidly,  it  fell  behind  the  comet  in  its  Fig.  9. 
progress.    In  our  figure  S  represents  the  sun,  and  C  the  ;^^ 

comet  moving  in  the  direction  of  the  arrow,  and  getting  i^ 

in  advauce  of  the  extreme  end  of  its  tnil.  "*"  " 

Our  theory  tells  why  some  comets  liave  been  split  in  ^i 

two  or  three  parts,  and  finally  into  thousands  of  meteors. 
Although  they  arc  solid  bodies,  tiieir  cohesion  is  very  slight.  With 
a  cotton  string  I  tied  in  a  bundle  a  handful  of  the  downy  tufted 
seeds  of  the  milk-weed,  Jxc/HiDianincorna/a,  which  is  abundant  here. 
Tlie  otiier  end  of  the  string  I  connected  with  the  prima  conductor 
of  a  large  elei'tric  muciiine.  On  turning  tlie  crank  my  bundle  waa 
soon  dissipated,  torn  by  electric  repulsion  into  many  parts,  which 
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anee  the  distance  between  them  was  160,000  miles,  and  by  their 
next  return  that  distance  had  grown  to  be  1,250,000  miles.  On  the 
night  of  the  13th  and  14th  of  November,  1857,  the  officers  of  the 
Observatory  at  Wasliington  counted  3000  meteors  in  an  hour. 
Professor  Newcomb  calculated  that  on  an  average  every  meteor 
oecupieil  as  its  own  territory  900,000  cubic  miles.  The  gravity  of 
the  sun  could  separate  them  only  in  one  direction  ;  but  their 
nearly  even  diffusion  every  way  seems  like  the  work  of  electric  re- 
pulsion. The  meteors  of  the  August  stream  are  still  more  widely 
dispersed. 

We  can  now  see  how  comets  may  shorten  their  periods  without 
the  theor}'  of  a  terrible  ponderable  resisting  medium  ex- 
isting everywhere.  That  is  a  most  violent  theory,  and 
threatens  to  break  down  the  entire  solar  s^'stem  on  the 
sun.  Let  the  curve  A,  B,  C,  D  be  the  elliptic  orbit 
of  a  comet,  and  S  the  sun  in  a  focus.  Let  the  comet  on 
its  approach  move  any  distance  from  A  to  B  in  a  da}', 
and  an  equal  distance  from  0  to  D  in  the  same  time  on 
its  departure.  The  electricity  of  the  sun  repels  the  comet,  because 
both  are  clothed  with  electricity  ;  the  same  as  a  charged  prime 
conductor  repels  a  charged  pith-ball.  For  simplicity  of  conception 
let  the  repulsive  influence  from  the  sun  move  just  as  fast  as  the 
comet  in  these  two  regions  of  its  orbit;  that  is,  from  B  to  A,  and 
fn>ni  C  to  1),  in  one  da3\  Then  on  its  approach  the  comet  must 
suffer  resistance  in  moving  from  A  to  B  ;  but  it  tinds  no  influence 
at  all  in  moving  from  C  to  D.  The  san»e  principle  must  apply 
nenrlv  all  around  the  orbit.  Whatever  the  ilirt'erence  between  the 
velocity  of  the  comet  and  that  of  the  repulsive  force  from  the  sun, 
it  must  remain  true  that  from  aphelion  to  perihelion  the  comet 
must  lose  more  velocity  from  the  electric  repulsion  of  the  sun  than 
it  gains  by  that  repulsion,  in  moving  from  perihelion  to  aphelion. 
Therefore,  upon  the  whole,  the  comet  must  suffer  resistance  from 
the  electric  repulsion  of  the  sun,  and  its  period  must  be  shortened. 
This  resistance  is  all  the  more  eflfective  from  the  great  size  and 
small  mass  of  the  comet.  Kncke's  comet,  which  gave  rise  to  the 
*'  resisting  medium"  theory,  is  highly  electric,  as  is  shown  in  the 
drawings  of  I^rofessor  Asaph  Hall,  made  on  its  return  in  1871, 
printed  in  1872.  For  one,  I  am  happy  in  being  relieved  from  the 
dangerous,  cumbersome,  and  highly  improbable  ^^  resisting  me- 
dium** theory. 
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It  lins  before  been  surmiBed  by  Bome  that  the  solar  corona  is 
electric.  Others  have  thought  that  the  tails  of  cometa  are  electric 
The  aurora  has  been  proved  to  be  electric.  But  no  one  has  cod- 
Jectured  the  origin  of  these  electricities,  except  that  evaporation 
has  been  regarded  as  one  of  the  origins  of  terrestrial  atmospheric 
electricity.  No  one  has  assigned  evaporation  as  the  cause  of  the 
solar  corona.  Sir  John  lierschel  believed  the  tails  of  comets  to 
be  vapors  of  some  kind,  raised  by  the  heat  of  the  sun,  and  driven 
aivay  by  some  unknown  repulsion  from  the  sun.  But  his  vapon 
were  not  the  electric  fluid,  and  his  repulsion  was  not  electric  re- 
pulsion. See  his  "  Outlines  "  No  one  has  said  that  the  zodiacal 
light  is  electric,  and  that  this  and  the  auroral  streamers,  always 
like  comets,  point  away  from  the  sun.  No  one  has  regarded 
all  these  phenomena  as  emanating  from  a  common  cause:  the  solar 
heat  causing  evaporation.  No  one  has  supposed  that  the  far  dis- 
tant solar  corona,  by  mere  electric  repulsion,  drives  off  the  tails 
of  comets,  the  auroral  streamers,  and  the  zodiacal  light.  A  highly- 
charged  electric  machine  alfects  a  delicate  electrometer  far  ofl*  on 
the  opposite  side  of  a  wide  room ;  but  this  wonder,  until  now,  was 
not  fruitful  in  originating  our  theory.  Now,  llrst,  all  these  distant 
facts  have  been  brought  logetiier,  and  they  are  seen  to  form  a  har- 
monious system.  A  new  spiritual  influence  is  found  to  pervade 
our  entire  solar  system.  If,  in  this  system,  the  solar  repulsion 
off  tiic  tails  of  conn.'t9  120,000,000  niiies  witli  nearly 
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April  2. 

The  President,  Dr.  Ruschenberqer,  in  the  chair. 

Twenty-six  persons  present. 

The  death  of  Dr.  Charles  Pickering,  a  correspondent,  was  an- 
nounced. 

Toilet  Habits  o/Antff, — Rev.  H.  C.  McCooK  stated  that  the  agri- 
cnltural  ant — and  the  remark  applies  to  all  other  ants  of  whieli  he 
had  knowledge — is  one  of  the  neatest  of  creatures  in  her  personal 
habits,  lie  thought  he  had  never  seen  one  of  his  imprisoned  har- 
vesters, either  barhatus  or  crudelis^  in  an  untidy  condition.  They 
issue  from  their  burrows,  after  the  most  active  digging,  even  when 
the  earth  is  damp,  without  being  perceptibly  soiled.  Such  minute 
particles  of  dirt  as  cling  to  the  body  are  carefully  removed.  In- 
dee<l  the  whole  body  is  frequently  and  thoroughly  cleansed,  a  duty 
which  is  habituall}',  he  might  almost  venture  to  say  invariabl}', 
attended  to  after  eating  and  after  sleep.  In  this  process  the  ants 
assist  one  another;  and  it  is  an  exceedingly  interesting  sight 
wliieli  is  presented  to  the  observer  when  this  general  "  washing 
up"  ifl  in  progress.  In  the  evening,  when  the  gas-lamp  upon  his 
table  is  lit,  and  he  had  leisure  from  professional  duties  to  watch 
his  insect  friends,  he  had  many  times  kept  them  under  notice  for 
protracted  periods.  The}'  crowd  against  the  glass,  and  gather  in 
groups  upon  the  earth  close  up  to  it  and  cleanse  themselves, 
cleanse  each  other,  and  sleep.  The  first  operation  is  conducted  as 
follows:  The  ant  to  whom  the  friendly  office  is  being  adminis- 
tered (the  cleansed,  she  maybe  called)  is  leaning  over  upon  one 
side  as  we  begin  the  observation.  The  cleanser  ^as  we  may  name 
the  i»ther  party)  is  in  the  act  of  lifting  the  fore  leg,  which  is  licked, 
the  mouth  passing  steadil}'  from  the  tarsus  up  to  the  body  ;  next, 
the  neck  is  licked,  then  the  prothorax,  then  the  head.  The  cleanser 
now  leaves,  and  the  cleansed  begins  to  operate  upon  herself  as  will 
l»e  ciescribed  hereafter.  This  process  may  be  seen  throughout  the 
entire  group.  We  take  another  couple  ;  the  cleanser  has  begun  at 
the  face,  which  is  licked  thoroughly,  even  the  mandibles  being 
car»*<l  for,  they  being  held  apart  for  convenient  manipulation. 
From  the  face  the  cleanser  passes  to  the  thorax,  thence  to  the 
haunch^  and  so  along  the  first  leg,  the  second  and  third  in  the 
same  manner,  around  to  the  abdomen,  and  thence  up  the  other 
side  of  the  ant  to  the  head.  A  third  ant  approaches  and  joins  in 
the  friendly  task,  but  soon  abandons  the  field  to  the  original 
cleanser.  The  attitude  of  the  cleansed  all  this  while  is  one  of 
intense,  satisfaction,  quite  resembling  that  of  a  family  dog  when 
one  is  scratching  the  back  of  his  neck.     The  insect  stretches  out 
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her  limbs,  und  as  licr  friend  takes  them  successively  into  hand, 
yields  them  limp  and  supple  to  her  maiiipiitatioii ;  she  rolls  gentljr 
over  nj>oii  her  siile,  even  quite  over  upon  lier  back,  and  with  all 
her  limbs  relnxed  presents  a  perfect  picture  of  muscular siirrendw 
ami  ease.  The  pleasure  which  the  creatures  take  in  being  thu 
"combed" aiid"s])Ouged"  is  really  enjoyable  to  the  observer.  H« 
had  seen  an  ant  kneel  down  iiefore  another,  and  thrust  forward 
tlie  head,  droopinj^,  quite  under  the  face,  and  lie  there  mntitw- 
less,  thus  expressing  as  plainly  as  sign-language  could  her  desin 
to  be  cleansed.  He  understood  the  gesture,  and  so  did  the  supplt 
catcd  anl,  for  she  at  once  went  to  work.  If  analogies  in  nature 
studies  were  not  so  apt  to  be  misleading,  one  might  venture  to  aiig> 
gest  that  our  insect  frienits  are  thus  in  possession  of  a  modified 
sort  of  emmetonian  Tnrkish  b;Lth! 

The  acrobatic  skill  of  these  anta,  which  hud  often  furnished  him 
amusement,  whs  fully  shown  one  morning  in  these  oHlcea  of  aMii- 
tion.  Tlie  formicary  was  taken  from  the  stntly  where  the  air  had 
become(;liilled,anii  placed  in  an  adjoining  chamt)er  upon  tlie  hearth, 
before  an  open  grate  Are.  The  genial  warmth  was  soon  diffused 
throughout  the  nest,  and  nrouse<l  the  occupants  to  unusual  afr 
tivity.  A  tuft  of  grass  in  the  centre  of  the  box  was  presently 
covered  with  them.  They  climlied  to  the  very  t"p  of  the  apirea, 
turncl  an)nnd  and  around,  hanging  by  their  paws,  not  unlike 
gymnasts  performing  upon  a  turning-bnr.  They  hung  or  clung 
in  various  positions,  grasping  the  grass-blade  witli  the  third  and 
foitrth  pairs  of  legs,  which  were  spread  out  at  length,  cleansiof 
their  lieads  with  tlie  fore  logs  or  bending  underneath  to  comb  and 
lick  the  abdomen.  Among  these  ants  were  several  pairs,  in  OM 
case  ft  triplet,  engaged  in  the  cleansing  o|>eration  just  described. 
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fflci«flicT  for  senrice.  Not  only  the  fore  pair,  but  also  the  other 
■m  are  pasaed*  as  above  descriliedf  through  the  mouth.  The 
MTOoil  an«l  tbirvl  patra  are  also  and  oftener  cleansed  hy  the  fore 
Irzi  as  follows:  the  ant  throws  herself  over  u|)on  her  side,  draws 
•p  the  middle  and  hind  legs,  which  are  interlocked  at  the  tarsi, 
!»!  then,  clasping  them  with  one  fore  leg,  presses  the  other  down- 
vsni  along  the  other  two.  The  fOre  legs  alternate  in  tliis  motion. 
Wbro  the  leg%  of  one  side  are  cleansed,  the  ant  reverses  her  posi- 
tt«>n.  and  rv|M*at8  the  process.  When  the  antennae  are  cleansed 
Uwj  a|»pear  to  Iw  taken  between  the  curved  spur  at  the  extremity 
nf  tbc  tibia  and  the  tibia  itself,  as  one  would  clasp  an  object  be- 
t«ern  the  l»am.*  of  the  thumb  and  the  liand,  and  arc  drawn  toward 
the  tip  of  the  fla;;;olliim,  evidently  with  some  pressure.  He  had 
UMwght  that  ho  could  notice  this  spur  also  used  as  a  brush  or 
•m|wr  in  tlie  general  application  of  the  fore  leg  to  the  body.  It 
•em*  to  have  an  articulation  at  its  junction  with  the  tibia. 

Tbr  cleansing  of  the  aUlomen  places  the  ant  in  a  grotesque  atti- 
taiW.  The  hind  legs  are  thrown  backward  and  well  extended,  the 
■Midle  flair  nearly  straight  outward  from  the  thorax,  and  less 
titeiK!e<l«  Ao  that  the  body  is  able  to  assume  a  nearly  erect  pos- 
tarr.  The  aiNlomen  is  then  turned  under  the  body  and  upward 
toward  the  head,  which  is  at  the  same  time  bent  over  and  down- 
var«l.  The  IkxIv  of  the  ant  thus  forms  a  letter  C,  or  nearly  a  circle. 
TW  f4»re  feet  ha%'e  meanwhile  clasped  the  abdomen,  and  the  work 
•/»f;i«liin;j  liH«*  U'lriiii.  The  strokon  arc  din*c*tc<l  upward  toward 
tbr  A)i«'X  «*f  tilt*  nlNioincM),  and  tlit*  fi*i>t  passes  around  and  bcneatli 
v^.*-  iHi'ltT  pnrt,  whi<*h  JH  now  toward  the  stcrniun.  The  a|M;x  is 
'-f^l  iru{\\  litknl  l»v  tin*  lonjjiu',  and  the  fort  arc  occasionally  passed 
-.r-'i^li   ttu*   inoiiih    (not    HJiiipIy    between    the   niandiiijes),  afttM* 

•  !..•  fj  titt-y  auiiin   an*  Hpplie<l   an  before.     Kvidently  nioiNtiirc  is 

•  i&\i\i-t|  itoiii  the  mouth  nnd  ruhlied  upon  the  aiNlomen.  lie  had 
««  !!ruu«*iitlv  ohMTved  tliJH  action  that  he  could  hanllv  be  mis- 
ukrri  111  I  lie  ^lo*»*y  appearance  which  showed  the  pn*seiK*e  of 
a  t^turf  ii)M»n  the  niirface.  Occasionally  tlie  lej;  is  rtibl»ed  over 
\'if  )i«-:id  ntiif  biiiii;  drawn  through  the  nioiitli,  and  so  a^i^ain  to 
'.V  aUh'iiKii.  r^iiallv  the  ahdoinen  is  held  a  lillle  distance  from 
".hf  «t«-riiiini,  l»iit  lielmd  •»eeii  it  pressed  npcl<»se  a;;ainst  the  breast, 
■!»  ♦•  ifii-  «Mit«r  i  upper)  part  wm.h  lK*iiig<'leansed.    One  ant  was  m'en 

-a»»iii;j  it«»  nixlMiiifii  while  liMni;iii}r  by  the  hind  le^s  from  the  roof 
'  'lir  f««rni:«  nriiiin.  The  alMloineii  was  thrown  up  and  In'tweon 
•.  ^f  ;«•;;•,  jiiHt  an  a  performer  on  the  turning  l»ar  tlir<»ws  his  Ixxly 
i;ii  1.  ,•*  iipw.'inl  and  between  tin*  arms.  The  In-ad  was  reached 
-;*^i-l  from  U'low  to  the  ajn-x  of  the  alHloincii,  while  ton^j^iio  and 
'»r»  U%'\  nt-Tv  niijMueil  upon  it  in  the  usual  way. 

Tu.-  iin*>iiiit  <»f  tunc  <levotcd  to  these  toilet  duties  is  very  ureat 

•  '  '  J»J»  iinpi  i-oticd  ants,  Jmt  is   pndiahly  not   so  ^n^at  in  a  state 

■' Ki'.'iii".     No  «iiMilit  with   ant**,  as   with    men,  an   artiticial  con- 

•>  «.f  niMit  ty  •:ives  inducement  t<»  a  Iar«:er  dcvolimi  to  personal 
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appearance.  He  hatl  not  been  able  to  give  them  much  ftttentioa 
during  the  ttay  ;  but  when  they  are  transferred  to  the  ncigtabor- 
hood  of  register  or  fire-place,  and  thus  arc  made  unnsually  com* 
fortable,  tliey  at  once  begin  tlieir  ablutions.  Invariably,  at  nigbt, 
when  the  gas-lamp  is  lit  and  placed  near  the  glass  formicariea,  the 
heat  and  light,  both  of  which  appear  to  be  grateful  to  them,  t«nipt 
Ihem  ont,  as  nlieaiiy  stated,  and  they  begin  operations.  So  alio 
after  enting,  and  when  awaking  from  sleep.  In  short,  whenever 
they  arc  in  n  particularly  comfortable  state  they  express  their 
eatisfaclion  by  making  tbeir  toilet. 

Notes  on  Acer  rubrum. — Mr.  Thomas  Meeran  observed  that 
polygamons  plants  were  defined  as  those  which  had  hermaplirodite 
and  male  and  female  flowers  on  the  same  or  separate  plants,  and, 
in  some  of  owr  text-books,  the  red  maple  was  given  as  an  illnstr»- 
tion.  Bnt  thongh  tlie  red  maple  had  full-sized  anthers  in  the 
early  stage  of  the  female  Bowers,  the  stuTnena  were  never  fully 
developed,  or  were  polteniferous,  so  far  as  his  experience  exLended* 
According  to  his  ohservnlioiis,  the  castnd  observer  might  be  par* 
doneil  for  sujiposing  what  are  really  bnt  female  flowers  are  lierrai' 
phriidite;  for,  on  thebnrstingof  the  |)etals,  the  centre  of  llie  dowCT 
set-'ms  a  mass  of  perfectly  formed  anthers.  At  this  particalu 
stage  of  the  iiifloreBeence,  the  appearances  in  the  male  and  female 
flowers  are  exactly  alike,  except  that  in  the  female  flowers  the  apiCM 
of  the  two  pistils  are  visible  in  the  centre  of  the  mass  of  atameni 
in  tlie  one  case,  while  they  are  wholly*  absent  in  the  other.  But, 
witii  the  expansion  of  llie  petnls,  all  growlli  in  the  stamens  ceases 
in  the  pistillate  flowers.    They  remain  in  this  nnlinishcd  conililion< 
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iogycarpum,  correspond,  but  in  the  permanency  of  the  sexual  cha- 
racter the  silver  maple  departs  here.  It  is  not  uncommon  to  find 
trees  originally  female,  at  some  time  sending  forth  male  branches. 
So  far  as  his  observations  have  gone,  no  male  tree  ever  produces 
female  branches,  nor  does  a  branch  once  producing  male  flowers 
return  to  a  female  condition.  Notes  were  made  to  ascertain 
whether  the  mere  vegetative  vigor  or  the  early  or  lateness  of  flow- 
ering had  anj'thing  to  do  with  the  sexual  conditions ;  but  though 
some  trees  were  nearly  a  week  later  in  opening  their  flower  buds 
than  others,  and  some  trees  were  weak  and  starved  looking,  while 
others  were  vigorous,  these  varieties  were  as  equally  divided  among 
those  of  one  sex  as  the  other. 

It  was  further  noted  that  the  male  flowers  were  fragrant,  while 
the  female  flowers  were  inodorous,  in  this  respect  similar  to  the 
willow.  The  male  flowers  of  the  willow  are  eagerly  sought  for 
by  bees  which  collect  pollen  from  them.  So  far  he  had  found  no 
bees  visiting  these,  though  in  the  warm  April  da3's  some  of  the 
last  to  be  in  blossom  attract  small  sand  wasps  to  them.  It  is 
probable  that  bees  may  under  some  circumstances  visit  the  flowers, 
though  under  this  season's  observation  they  had  not  done  so.  As 
it  api>eared  that  in  many  cases  bees  and  insects  were  attracted  to 
flowers  by  their  odor,  and  that  the  visits  resulted  in  cross  fertili- 
sation, it  was  worthy  of  inquiry  by  those  engaged  in  this  special 
study  what  purpose  was  served  by  this  sweet  attraction  in  cases 
like  this  of  the  maple  and  willow.  Can  it  be  that  the  red  maple 
or  its  ancestors  were  once  truly  hermaphrodite,  and  that  when 
the  sexes  were  separated,  and  the  species  become  anemopliilous, 
fragrance  remained  as  the  hereditar}'  remains  of  a  past  useful- 
ness? 

The  following  papers  were  ordered  to  be  published : — 
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THE  BunjOA  BFIDxa  AID  KZB  ■TABS. 

Bv  Rev.  Henry  C.  McCook. 
In  the  montli  of  July,  18TT,  I  was  encamped  npon  tbe  hills  of 
the  Oolortido  Hiver,  a  few  miles  Bouthwcat  of  Austin,  studying 
the  habits  of  the  Agricultural  and  Cutting  Anta  of  Texas.  A 
limited  portion  of  time  wna  given  to  observations  upon  apiden, 
in  the  course  of  which  the  object  of  this  sketch  was  discorerecl. 
Her  snare  irns  hung  about  two  feet  from  the  ground,  apon  •  bush 
which  stood  in  the  midst  of  a  grove  of  young  live-oaks.  This 
snare  had  the  composite  structui-c  imperfectly  represeDted  in  Fig. 
1.  The  general  form  of  the  snare  was  that  of  a  pyramid,  tbe 
upper  part  of  which,  r,  wns  a  mass  of  right  lines  knotted  and 
looped,  and  crossing  in  all  directions.  Within  this  mass  was  snt- 
pended  an  open  silken  dome,  d,  constructed  of  a  vast  number  of 
radii,  crosseil  ut  regular  intervals  by  concentrics  after  the  manner 
of  the  snare  of  the  common  orb-weaving  garden  apider.  The 
radii  were  about  ^',th  of  an  inch  apart  at  the  i)ottom  or  ctrcumfo^ 
eiicc  of  the  dome.  The  concen  tries  extended  en  lii-ely  and  with  equal 
regularity  to  tlie  summit.  They  did  not  cross  the  radii  In  circu- 
lar lines,  but  presented  that  notched  appearanc«  which  la  observed 
in  the  webs  of  soine  orb-weavers,  pnrlicnlnrly  tliosc  whot 
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itslroyeil,  afYcr  U  had  Ix^eii  akctelied,  in  order  that  the  arLliitect, 
krseif  oue  oniie  most  beaulil'iil  of  Iter  onler,  miglii  be  collected 
fr  tlw  esltinH.  The  species  lias  t>een  named  Epr-ira  baxilica, 
^  anHiitectitr«  having  suggested  tlie  dome-beariug  temples  of 
\m  esrlier  Christians  of  tlie  Eastern  Cliurcb. 


't  «oi)ld  lie  an  Interesting  Ktudy  to  the  arcliitect  of  Ijuinan 
"''iUtit.M,  to  uifcover  the  iiriiieiplea  iiiion  wliich  tliis  silken  bii- 
■"l^ttu  reared,  liu  would  duiilitless  Rnd  adniiralile  Hdnptatiun 
•^  toan*  to  endu;  ho  would  be  likely  to  meet  methoils  quite 
'■niiiiar  to  himself,  and  pcrlmps  stitmlile  ujwn  some  of  wUicli  lie 
JtLigiibratit.  IIv  eerlalnly  would  have  occAsion  to  marviU  that 
■o  alalik  tould  be  wrought  unt  uf  suth  fragile  material 
Ilk,  luid  tliBl  the  delieale  dome  could  be  so  poised  iu 
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Fig.  a. 


the  midst  and  by  the  help  of  silken  threads  as  to  preBerve  its  per- 
fect form.  Perhaps  he  noiild  rise  fium  the  study  with  a  higher 
appreciation  of  the  qualities  and  character  of  despised  Arochne. 

Nor  would  he  And  the  creature  herself  unworthy  of  admirstion 
as  she  hangs  inverted  within  and  just  below  the  sumniit  of  tbe 
dome.  Tlie  term  beautiful  is  rarely  associated  with  indiridnnlf 
of  her  order,  but  it  may  properly  be  used  in  this  case.  The  tore 
part  of  the  body,  cephalothoi-ax,  is  of  a  golden-yellow  color,  bor-  ' 
dered  and  marked  with  blackish  bands.  Tbe  legs  are  a  delicate 
green,  having  the  thighs  marked  by  blackish  longitudinal  bandi, 
and  blackish  annul!  at  tbe  joints.  On 
the  bauk  of  the  al>domen  the  colon 
within  the  blackish  marginal  lines  are 
as  follows:  At  the  base,  next  tbe 
ccphalobhorax,  a  snowy  white;  the  mid- 
dle li)bc»  are  a  light  yellow,  the  lower 
lolics  anil  the  cruciform  figure  (sbowing 
white  in  the  illustration),  are  a  gulden- 
yellow.  The  bands  and  markings  on 
the  side  of  the  abdomen,  a  view  of  whidi 
is  given  at  o.  Fig.  2,  aie  in  the  follow- 
ing orrfer  from  the  top,  viz.,  crimson, 
white,  dark-green  with  light-green  edges, 
blni^kinh   tn   dark  grcM^n,  yellow.     Even 
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i  perfect  link  between  the  orb-weaving  and  the  line-weaving  spi- 
iers  in  the  characteristic  spinning-work  of  the  two  groups.  The 
main  object  of  this  paper  is  to  exhibit  this  fact. 

Some  of  the  orb-weavers  (Orbitelarias)  have  associnted  with 
their  geometrical  snare  the  characteristic  snare  of  the  line- weavers 

{Betitelarise)^  which  is  a  mass  of  right  lines  knot- 
^'  '  ^  ted  together  at  various  angles,  and  forming  at  once 
the  home  and  the  snare  of  the  animal.  The  wel)  of 
the  labyrinth  spider,  Epeira  lahyrinthea  Hentz,  is 
an  example  of  this,  common  to  at  least  our  East- 
ern States.  Another  of  these  composite  webs  is 
that  of  the  Epeira  globosa,  Eeyserling,  Fig.  4,  a 
Fmmu.     Lmffth,  description  of  which  is  appended  to  this  paper.* 

The  curious  manner  in  which  the  snares  of  the 
Orbiielariee  and  Reiiielari»  blend  may  be  sufficiently  shown  by 
Fig.  5,  which  illustrates  the  spinning-work  of  this  spider,  as  com- 
pared with  Figs.  1  and  6. 

It  will  be  remembered  that  the  simple  characteristic  web  of  the 
orlvweaver  is  the  vertical  geometric  orb  represented  at  Fig.  5,  o. 
In  that  example,  however,  there  is  a  slight  variation,  as  seen  at  /, 
in  a  break  in  the  radii,  leaving  what  is  known  as  a  free  radius. 
The  bell-shaped  den  of  thick  wUite  silk,  (f,  within  which  the  spider 
constantly  dwells,  is  not  peculiar  to  this  species  ;  most  of  tlie  orb- 
weavers  have  a  similar  tent,  or  some  floss-upholstered  crevice, 
hole,  or  leafy  nest,  within  which  they  conceal  themselves  fre- 
quently or  habitually.  But  Epeira  glohosa  exhibits  two  other  re- 
markable additions  to  the  simple  orb.  First,  there  is  an  open  but 
quite  distinct  tube,  ^,  attached  to  the  mouth  of  the  den,  J,  from 
which  it  reaches  almost  to  the  centre,  e,  of  the  orb  to  which  the 
free  radius  is  fastened.  The  free  radius  runs  tlirough  or  along 
the  ^^  floor"  of  this  tube,  is  continually  kept  taut,  and  is  clasped 
at  the  upper  end  by  the  fore  feet  of  the  spider.  An  insect  strug- 
srling  in  the  orb  thus  communicates  the  motion  to  the  vigilant 
creature  in  the  den,  who  dashes  along  her  covered  gangway,  ^,  to 
deize  her  prey.  This  gangway  is  at  times  imperfect,  shortened, 
or  even  wholly  omitted,  but  is  frequently  found  as  in  the  flgure, 
which  was  drawn  from  nature.  In  this  bcll-shaped  den  and  con- 
necting tube  one  may  see  a  germ  or  modiflcation,  or  suggestion, 

I  Se«  Proceedings  Acad.  Nat.  Sciences,  Phila.,  p.  20],  1876. 
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e-Bljnpetl  siitel-web  of  the  Linyfihwidx.     See  Kigs.  H 


The  second  addition  to  the  typiirti)  orli  web  ie  the  ninss 
lines,  m  m,  which  suiroimiia  the  den  and  tlie  ijnngway,  nnd  indow* 
the  up|}cr  pnrt  of  the  orli.  This  is  nii  exact  relileltiriuii  snure,  M 
wiil  be  rcndily  recognized  by  any  unlinnry  ubservor  of  tba  ao6> 
webs  (for  the  most  part  of  the  Thuridioidee),  which  rorin  th6  bulk 
of  tliose  infesting  tlje  angles  of  our  kitclien,  uliauibor,  and  otifr- 
hoiise  walls.  It  is  prolinlile  thai,  tlie  jiurposc  of  lliis  snnre  is  Ut 
suspend  and  kre|i  in  poise  the  dwelling  place,  d,  and  lo  protect 
the  spider  theiein  and  on  the  gangway  Iroiu  the  assault  of  Invad- 
ing wasps  and  other  enemies  of  the  order.  At  least  I  have  nut 
observed  it  to  be  iiseil  by  the  adult  spider  for  llie  enpture  of  preyi 
the  orb  being  the  chief  dependence  for  tliat.  These  lines  npp«ar 
also  to  serve  the  yoiing  spiderlings  for  a  sort  of  piny-grouud  and 
foraging  field  fur  small  insects. 
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\V«  have  thiiB  niir  first  ilistinct  connecting  link  hcliveen  the 
afutining  work  of  orb-weavers  ami  line-ivuavera,  established  at  the 
t,vplr«l  web  of  the  latter  as  sliuwn  csjiec-ially  in  the  snares  of  the 
famity  Theridiotdtt. 

Tbc  eveoml  xnd  most  noteworthy  link,  which  indeed  const  I  tiites 
in  the  web  of  B.  bfuilica  a  complete  inter-blending  of  the  gronps, 
IsBL  the  annres  of  the  Linf/phjoitia.  Tlie  genus  Lini/phia  is  one  of 
tbc  hir](C!it  aud  most  im|(ortant  genera  of  the  linC'WeHvers.  Ja  onler 
to  atiow  llic  atf  ps  by  which  the  two  groups  approach  each  otlier 
lu  habit,  aoioa  explanation  of  the  spinning  work  »f  the  Linyphim 
b  nrcvaaar^.  Their  webs  dirfer  from  the  Tlii-ridiniim  substan- 
lislly  in  Ibe  addition  of  a  sheet-like  web  to  the  web  of  light  lines; 
bdeMi  the  right  lines  tnko  a  sniiordinato  or  sulisidiary  place,  am) 
llieifae«l  appears  to  Iw  the  real  snare.  There  are  {hree  coininou 
nriatlotiK  of  form.  FirM,  a  plain  sheet  of  thin  silk,  atliiched  to 
the  under  part  of  leaves,  or 
anEpi'mluI  between  twigs,  as 
in  llie  web  of  Linyphia  coe- 
lala.  Second,  the  web  repre- 
sented nt  Fig.  fi,  the  snare  of 
Liiii/phia  communin.  It  is 
composed  of  a  mans  of  right 
lines,  r,  tu  which  is  suspended 
n  howl-like  sheet,  b,  beneath 
which  ngnin  is  a  diali-shaped 
sheet,  (/,  of  more  open  spin- 
ning work  with  the  concavity 
upward  as  in  the  bowl.  The 
snare  from  which  the  tigure 
was  drawn  (Ang.  15,  1877, 
IMawnre  Co.,  Pa.)  had  a  total 
htiglitof  from  HtoU  inches; 
the  diameter  of  the  howl  was 
e  to  7  inches,  its  depth  1 J  to 
2  Inches.  The  spider  hnng, 
laTvrtvd,  to  th<!  lower  surface  of  the  bowl,  and  was  thus  protected 
fraoi  ssaanlt  by  th«  underlying  dish,  d. 

A  third  variation  is  that  of  the  liouutifnl  snare  of  Lii'jphia 
mmryinalo  i  L.  *nurmorata  of  Ilentz),  which  is  in  f'>rm  precisely 
that  of  Fig.  «,  except  that  the  buul  U-Loniua  n  duinc  ;  that  in,  the 
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sheet,  b,  bae  tbe  concavity  downward  iiiettifld  or  itptrnrd,  sncl  |bfl 
dial),  d,  undergoes  the  same  diiinge.  In  other  wonls,  tlic  web  of 
/..  marginala  has  ibe  exact  form  of  tlie  Basilica  spider's  wob,  ex- 
cept tbat  in  the  latter  tlie  dome  (rf,  Fig.  1)  is  constriuteil  of  open, 
regular  mesbes,  formed  l>y  the  iiitersectiou  of  radiating  ribs  of 
silk  by  notdied  coiiceiitrics.  In  tlie  former  (i,.  inari7inar>i),tliia 
bowl  is  woven  of  irregularly  placed  threads  into  a  thin  slieet^H) 
web.  Tbe  lower  curtains,  ec,  and  tUe  upper  retltelarian  web,  rr, 
are  subHtautially  the  same  iu  butli.  Tliat  is  to  say,  the  typi<»! 
ebarni^ler  of  the  orb-weaver's  snnrc,  viz.,  regular  radiating  lion 
regularly  crossed  by  spiral  lines,  appears  in  the  web  of  Ep.  Bas- 
ilica without  any  other  cliange  IVom  a  flxe<l  generic  Linypblsn 
web.  Fig.  ^  represents  tbe  snare  of  L.  murgiuala  as  drawn  from 
an  example  suspended  within  nn  opening  in  u  pile  of  pine  boards 
at  Bellwood,  in  the  Allegheny  Mountains.  The  snnre  ooiDmoa^ 
has  the  pyramidttl  form  of  Fig.  G  when  bnng  among  busbca, 
and  grauscs,  its  most  natural  site. 


I 


We  may  trace  this  interesting  analogy  from  another  point  Ili  * 

the  group  of  orb-weavers,  and  find  yet  further  coincidences.    1|  I 

will  be  noticed  that  tbe  typical  orb  of  the  Orbiielarix^  aa  repr»-  1 
sented  at  o,  Fig.  5,  is  vertical,  while  the  corrosponding  section 
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to  wfc  of  th«  Basilica  tiyJcler  Fii*.  1,  d  d,  may  lie  properly  dc* 
fcfifcrf  u  boriamital.  Tliat  ia  tu  uy,  if  n  IwrizuiiUl  urb  nttac-litxl 
M  iIm  cirvunfervnce  iD  (Ik-  iiaiial  way,  were  tu  lie  iirieil  ii(i  liy  a 
thread  faalMK^t  in  tlin  rtmtrv,  it  wniiUI  osaiiine  tlie  oliatii:  or  the 
4aMa  ia  Um  wpIi  iif  tba  Daailiin  B|ii<)cr  In  point  uf  Tact,  this 
«Aat  niitht  be  |irui)iic»i)  rruin  tlii>  iltarai-Ivriiillu  HiiaruN  of  oerLaiii 
•fmva  nt  the  urb-weavcn,  wliivli,  ao  baa  alrcfl'ly  Ik<<'ii  hUKkI,  are 
plMifd  in  a  borisohtal  plane,  at  liiii«a  more  or  lesa  inclinvil  by  th« 
Hfna  of  rircuiBatancta.  Onr  mnat  coidcuod  vxamplea  of  thefl« 
ififaa  are  Um  Stilt  »\AA*r  i  Kfieira  'jrallalor),  ami  lliv  Orchartl 
•|4Jcr  If'p.  horti/rvm).  Fig.  H  rrpiv^eiits  the  anaro  of  tlio  latter. 
Tlie  (llariit!ter  of  tlie  orb 
ytc.  ■<  i>>  quite  babiliially  from 

■■•.'vvn    to    nino  inclica. 
The  BpidBr,  ono  of  the 
most    I'tmutirul    of    the 
oi'ilur,  ItsngB  iiivertctt  at 
thi>  o|Mtn   I'fntral  iipace, 
Fii;.  9,  c,  ifhoso  (iianiL-- 
trr  iH  nl>uut  tb«  leiiKtb 
'•r  her   b>i(ty.     Next  to 
(lie  open   central    is  a 
■crie*     of     (!  II 1100 II  trie* 
nhich     are     tuuat     fre- 
i|U«ntly  t«ii  In  nuiutwr. 
Ikljr  •*«  slowly  dnwn,  th«  Un  covering  a  apai^e  of  ol)l^-balf  t» 
MMhIrtI  of  an  Incb.     Tfavw  conceutrica  bavo  Iho  aatiKi  iiutcbnl 
the  •pIraU  l»  tba  dome  of  the  Basilica  npidnr.   (Soe 
■i.Fiff.D  compared  wiili  Fitr-l)    Next 
fulliiw*  a  free   Kpavr,  / /,  bI>uiiI    one 
iii.'h  in  iridlli,  beyiiml   nlii<;h  am  api- 
■  al«,  in  niimtwr  usually  alKiiit  lliirty, 
Mlid-h  enisa  the  radii  at  right  angles 
ill    ttin    usual    way.     The    number   of 
B—-  '      rniliiffrnnrally  nlxiut  currusponils  with 

C^Ti.*  .'  i'  ^  '""*  that  of  the  •plrnls.  and  at  the  cireum- 
fcn-n<-v  tbvy  are  from  one-«iste«ntli  to 
■i llilrty-aawowtl  uf  an  inch  apart.  Kcnt-atti  the  orb,  reaching 
AM«««r4  MHoetiUM  1«d  iueltra,  U  a  maaa  of  rvUlaUrian  lines, 
h|.f,  rr,  vhlTli  fur  the  uoat  |wrt  eitcnil  uudur  but  two  aide*  of 


amm  it  yj  wr*  *i»*.r»« 


Mr  •- 


133  PROCEEDINGS  OF  THE  AOADSMT  Of  [18T8. 

tlic  orb.  Tlic  spinning  work  or  this  mass  is  much  more  open  than 
the  corresponding  objects,  c  c,  in  the  Linypliian  webs  above  de- 
scribed, but  the  resemblance  is  marked.  If  one  were  to  fasten  tbe 
thread  to  the  central  point  of  the  orb  in  tlie  orchard  spider's  web, 
Fig,  8,  and  grndually  lift  it  until  the  orb  should  assame  the  done 
bhape,  he  would  have  a  snare  very  strongly  resembling  that  of  the 
Basilica  npider.  The  difference  would  be  in  the  absence  of  the 
retitelnrinn  web  above  and  around  the  dome,  and  the  presence  of 
the  peculiar  arrangement  of  the  spirals  just  noted. 

We  have  thus  traced  the  analogy  between  the  spinning  work  of 
this  species  of  the  orb-weavers,  and  that  of  the  line-weavers,  in 
these  several  particulars;  Jirxt,  in  the  dome-sliapcd  snare  and 
dwelling  place ;  second,  in  the  mass  of  retitelarian  lines  placed 
around  and  above  the  dome ;  third,  in  the  slieet^like  curtain  under* 
neath  the  dome.  Our  E.  baxilica  is  seen  to  [tossess  all  the  charac- 
teristics of  tiie  families  of  the  Retitelariee,  viz.,'  right  lines  and 
sheet-web  in  exact  detail,  and  dome-shaped  web  in  outliae.  It 
also  is  seen  to  possess  the  chief  characteristic  of  the  OrbUelarimf 
viz.,  tlie  geometric  web,  or  radiating  lines  regularly  crossed  by 
coucentrics ;  to  combine,  moreover,  in  its  dome  structure  the  nr- 
tieal  and  horizontal  forms  of  the  geometries,  and  to  have  tbe 
notched  arrangement  of  the  spirals  peculiar  to  wcba  of  some 
species.  The  Basilica  spider  may  therefore  be  regarded  as  well 
nigh,  if  not  completely,  bridging  the  space  between  the  spinning 


1878.]  NATURAL  SOIEKOBB  OV  PHILADELPHIA..  133 

ARANEuE. 

OHBITELAM^. 
BPBIRINS. 
1.  Xp^ira  tetiliM,  n.  fp.   9 .   Fig.  2,  p.  120.    Length  of  body  .28+  inch. 

The  cephalothorax  is  oval,  longer  than  broad ;  color  livid  yel- 
low, with  irregular  black  bands  around  each  margin,  and  a  medial 
baod,  black,  extending  to  the  eye-space ;   the  base  is  rounded, 
the  grooves  and  indentation  distinct.     Beneath  the  sternum  is  a 
long  oval,  pointed  toward  the  abdomen,  wide  black  bands  at  the 
margin,  inclosing  a  scalloped,  yellow  medial  band,  in  which  are 
two  parallel  rows  of  blackish  dots,  of  three  each.    The  head  is 
slightly  elevated  beyond  the  thoracic  juncture,  but  gradually  de- 
pressed toward  the  eye-space.     The  eyes  are  in  two  semicircular 
rows.  Fig.  3,  the'  inner  row  concave  toward  the  front,  the  outer 
convex.    The  lateral  eyes  are  in  contact,  the  foremost  being  much 
the  smaller.     The  four  medial  eyes  form  a  quite  regular  parallelo- 
gram, somewhat  longest  longitudinally ;  these  and  the  two  inner 
lateral  eyes  are  about  equal.     The  eyes  of  the  hind  row  are  sepa- 
rateil  from  each  other  by  al)out  the  same  distance.     The  distance 
between  the  anterior  middle  eyes  is  slightly  less  than  between 
the  posterior  middle.     The  distance  from  the  margin  of  the  cly- 
peus  to  the  anterior  middle  eyes  is  about  equal  to  one-half  the 
tVistanee  lietween  the  anterior  and  posterior  middle  eyes.     The 
Wets  arc  conical,  vertical,  slightly  inclined   inward,  of  a  livid 
yellow  color,  touched  with  black  at  the  tips.     The  maxillae  are 
Kibhous,  hairy  at  the  edges,  blackish.      The  lip  is  black,  sub- 
iri&ngular,  almost  semicircular,  rounded  at  the  base  into  a  con- 
levity  in  the  sternum.     The  palju  are  yellow,  with  green  annuli 
At  the  joints,  the  radial  and  digital  joints  well  armed  with  long 
^nRilej*,  shorter,  and  more  numerous  at  the  tips  which  are  armed 
*iUu  strong  pectinated  claw.     Legs  1,  2,  4,  3,  the  dilFercncc  in 
tlie  length  of  the  1st,  2d,  and  4th  pairs  being  very  small  ;  the  2d 
Nr,  if  anything,  a  little  the  longest ;  the  length  of  these  is  about 
u  of  an  inch ;  of  the  3d  pair  about  ^%  of  an  inch.     The  femur  has 
•^"'nvroud  spinous  bristles,  arranged  in  spirals  on  the  first  two  pairs, 
longest  Wneath,  and  numbering  six.    On  the  tibia  and  metatarsus 
'•"*'  three  spirals  of  long  spines,  each  spiral  having  four  spines. 
^»ort  comb-like  bristles  continue  to  the  claws  alonor  the  meta- 
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tnrsiis  and  taraiiB.  The  claws  are  of  the  typical  Epeira  number 
and  form. 

The  color  of  the  legs  is  green,  with  blackish  rings  at  the  joints; 
tliera  are  two  blackisli  longitudinal  bands  or  linca  on  the  thigh, 
which  are  aomewliat  wider  and  more  distinct  on  the  first  two  pdn 
of  legs.  The  abdomen  is  three-sixteenths  of  an  inch  in  length, 
Bubcylindrical.overbangingthcccphalothoraz  slightly,  and  at  the 
apex,  protruding  above  the  spinning  mammiilee.  It  Is  formed  and 
marked  as  in  the  flgnre.  The  colors  are  as  follows  :  above  or  M 
the  back  waving  lines,  crimson,  except  toward  the  apex,  where 
they  arc  blackish,  inclose  a  lobed  band,  white  at  the  base,  yellow* 
ish  at  the  middle  lobes,  and  golden  at  the  apex  where  it  termi* 
nates  in  n  cniuiform  Sgure.  On  the  sides  the  order  of  color  is,  a 
crimson  band  ;  white;  light  green  with  dark  green  edges;  yel* 
low.  Beneath,  the  abdomen  is  blackish  with  yellow  dots  and 
spots. 

Habitat:  Texas,  nenr  Anstin. 

2.  Ep8f rs  globou,  Ke^MTlIng.     Fig.  4,  p.  137. 

Vfrbaiiiilijiigt'ii  dfazoologUcli-ljolnnlBchen  Vereirs,  XV.  186S,  p.890. 

Length  of  liiidy,  9,  one-foiutli  inch  ;   %,  three-sixteenths  indij 

width  ornhdouieu  of  9,  one-eighth  im-h.  . 

Tile  ccplialuthornx  is  of  «  uniTorm  livid  yellow  color,  convex,    j 

nearly  smooth,  cut  olf  sqiinicly  at  the  base,  rounded  on  the  sides,    I 

;  medinl  indentation  deei>. 
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and  cut  squarely  at  the  tip.  These  last  three  parts  are  of  a  choc- 
olate-brown color  except  a  broad  medial  yellowish  longitudinal 
band  in  the  sternum.  The  legs  are  in  order  of  length  1,  2,  4,  3, 
are  armed  with  spines  and  bristles,  and  have  three  claws  of  the 
nsnal  epeiroid  structure.  In  color  they  vary,  according  to  age, 
firom  olive  green  to  livid  yellow,  with  anuli,  quite  black  on  the 
tibia  and  metatarsus.  The  palpi  are  colore<l  like  the  legs,  and 
have  a  strong  pectinated  claw.  The  abdomen  is  hairy,  reticulated, 
overhangs  the  cephalothorax.  It  is  of  an  olive  green  or  livid,  and 
strongly  marked  on  the  back  with  a  butterfly-like  figure,  white, 
with  black  e<lgings  ;  a  line  of  white  spots  extends  along  the  sides 
on  either  side,  beneath  a  black  lateral  band  above  the  venter. 
Across  the  base  of  the  alxlomen  in  front  extend  two  rows  of  black 
dots,  the  lowest  the  shorter. 

The  %  docs  not  greatly  differ  from  the  9  9  but  is  smaller.     The 
digital  joint  is  a  prominent  bulb,  covered  with  curved  bristles, 
convex  externally,  less  convex  within,  and  compressed  toward 
the  tip.     Just  within  the  palm  is  a  straight  spine,  pointing  out- 
ward. 

This  spider  makes  a  composite  snare,  as  described  and  figured 
tl>ove.  Fig.  5,  being  a  vertical  orb,  with  a  free  radius,  and  sur- 
rounded above  with  a  snare  of  right  lines. 

Habitat:  Eastern  Pennsylvania  and  New  Jersey.    Probai)!}'  the 
entire  Atlantic  coast. 
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Bt  Rev.  Henry  C.  McCook. 

While  exatnining  and  clasBifjing  the  collection  of  spiders  in  the 
Ac-ndemy  of  Natural  Sciences  of  Philadelphia,  I  discovered  a  nam- 
ber  of  specimens  of  the  large  laterigrade  Sarote*  mntUoriua,  Linn., 
(Vom  various  localities,  as  represented  u[ion  the  accompanyinjf 
tables  and  chart  (Fig.  1).  Starting  with  the  spccimeiiB  in  my 
private  collection,  the  line  of  lUstribiition  was  traced  from  Santa 
Cruz,  Virgin  Isles,  to  Cuba,  tu  Floriila,  across  Central  America, 
Yucatan  and  Mexico,  across  the  Pauific  Ocean  by  way  of  Sandwich 
Islands,  Japan,  and  Iioo-Chou  Islands,  and  thence  across  the 
continents  of  Asia  and  Africa  to  Liberia.  The  line  thus  indicated 
extends  from  the  extreme  eastern  limit  of  North  America  to  the 
extreme  western  coast  of  Africa,  thus  girdling  the  globe,  with  the 
exception  of  b\°  of  longitude.  Tliis  excepted  area  expresses  su1>- 
stantially  the  width  of  the  Atlantic  Ocean. 

It  occurred  to  me  wlicn  this  fact  became  apparent,  that  this 
line  of  distribution  is  within  the  belt  uf  the  North  Trade  Winds ; 
and  further,  that  there  might  be  some  connection  between  the  two 
facts  and  the  fact  that  the  laterigratle  spiders,  to  which  group 
this  animal  belongs,  are  among  those  which  are  most  addicted,  io 
the  earlier  stages  of  growth,  to  the  interesting  liabit  of  migrating 
Till:,  is  (loiK'  l>y  mc:ins  oriirii^  tlu'ends, 


1878.]  NATURAL   SCIENCES  OF   PHILADELPHIA.  137 

Academy  and  mj^  own  collections,  whose  habitats  are  personally 
known,  are  markeil  by  an  asterisk  (*).  The  species  is  credited 
to  the  other  localities  named  on  the  authorities  given  tliercwith. 

A  comparison  of  this  table  with  the  chart  will  at  once  show 
that  the  dotted  lines  in  the  latter,  which  indicate  the  limits  of  the 
geographical  belt  over  which  (so  far  as  the  specimens  in  hand 
aod  de8cril>ed  can  determine)  Sarotes  venatorius  is  distributed, 
correspond,  with  remarkable  general  exactitude,  with  the  belt  over 
which  the  North  Trades  blow.  It  is  not,  therefore,  an  improbable 
conjecture  that  this  distribution  has  been  accomplished  by  means 
of  those  winds  and  the  habit  of  aerial  flight  above  referred  to.  It 
18,  of  course,  supposable  that  commerce,  following  largely  the  same 
belt,  may  have  originated  or  aided  this  distribution.  But  it  is 
hardly  necessary  to  resort  to  this  hypothesis,  when  there  is  one 
quite  as  probable,  and  wholly  natural,  and  operative  before  the 
general  diffusion  of  inter-continental  communication  by  ships. 
This  last-named  condition  the  facts  in  the  history  of  the  spider 
seem  to  require. 

Some  of  these  facts  are,  (1)  the  early  discovery  of  the  species  as 

already  widely  distributed;  (2)  its  presence  at  so  many  different 

iDsular  points  nearly  or  altogether  contemporaneous  with  their 

Urst  visits  1)3-  commercial  nations ;  (3)  the  existence  of  the  species 

or  its  close  allies  among  the  fauna  of  the  tropical  interiors  of  con- 

V'\QenU  far  distant  from  coast  lines;  (4)  and  finally  the  variations, 

thiefly  in  color,  which  have  been  observed,  and  which  would  seem 

to  require  for  their  development  a  longer  period  than  that  which 

^  transpired  since  the  commencement  of  commercial  commu- 

nictlion  with   the  localities  in  which   the  variations  have   been 

'wrought.     While  one  may  not  conclude  with  absolute  certainty 

^rom  these  facts,  they  certainly  warrant  the  theory  that  the  Ilunts- 

roan  (venaioriuH)  spider  has  become  cosmopolitan  by  the  action 

"f  nature  independent  of  the  aid  of  man. 

I  wa8  so  impressed  by  the  above  chain  of  facts,  and  so  confident 
'*^  the  inference  therefrom,  that  I  ventured  to  predict  that  cor- 
•^pomiing  results  would  follow  a  comparison  of  specimens  col- 
lected from  all  other  quarters;  that  is  to  say,  they  would  be  found 
^^  He  within  the  l>elt  of  the  North  or  South  Trade  Winds.  The 
"•^'.V  s|>ecimens  at  hand  were  those  cited  above,  and  from  Zulu- 
'*»<Uml  Surinam.  But  I  was  enabled  to  pursue  the  matter  fur- 
10 
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tber  br  rvfcmce  to  the  locations  of  various  spec'meiis  given  in 
tbr  (Irtcriptions  of  a  number  of  naturalists.  I  was  greatly  aided 
is  thi«  bjr  references  kindly  sent  me  by  Mr.  Wfn.  Holden.  Some 
oTUk  localities  thus  obtained  have  been  tabulated  above,  and 
oihrrt  were  found  to  correspond  with  the  points  represented  by 
ftpcriiDcns  examined.    So  far  then  the  conjecture  was  verified. 

Tbe  two  lower  arrow  lines  in  the  chart,  C  C  and  D  D,  give  a 
pntnl  view  of  the  course  and  limits  of  the  South  Trades,  which 
pcvriil  in  the  Atlantic  Ocean  between  latitude  4^  N.  and  32^  S., 
ud  ID  the  Pacific  between  latitude  4''  N.  and  23^  S.'  It  is  of 
(osrse  uwlerstood  that  these  limits  are  not  stationary,  but  follow 
tW  Mn«  moving  northwani  fh>m  January  to  June,  and  southward 
froa  July  to  I>ecember;  an  oscillation  which  is  also  indicated  in 
tk  inne  of  dintribntion.  They  are,  however,  substantially  as 
ibuve  given,  and  may  lie  compared  with  the  following  table, 
vUcli  fthows  tlie  southern  geographical  distribution  of  this  species 
•Dcunling  W  the  authorities  cite<l  therein. 


Table  of  DMrihuiion  Norih  of  the  Equaion 


* 
I 

!• 
If 
12 

:i 


:; 


IT 


iVii  n  UUniK 

N-ritii«r  NUndm 
Trani|iirlHir.  IihUa, 
l.:t>rrift.  Afrits 
Vnr^al,  Afrit'm, 
)lftriitiii)ii«-,  N.  Ainrrictt, 
<«iit«rriiz, 
Jinitira. 

Yu4-aUii, 

I  lil'iriiia. 

*^bu.  Sand.  Ulftnd^. 


Lailudt. 
SON. 

25  -590  \. 
SMK*.40r  N. 

S^'-IO-'  N. 
13^  N. 

:•  -0    N. 
17    N. 
15    X. 
\H    X. 
1H-  X 
tMK  -^S  =  X. 
8a   N. 

eo   X. 

20    X. 

r 

2«  ^  N. 


LiiB/lind«  <Ur.). 

i«:p  w. 

134    K. 

ItJH    E 

i;«)  -14iVE. 

m--U7    E. 

Wl'   E. 

10    W. 

10    W. 

SI  ^  W. 

nn   w. 

77-  W. 

74  -85-  W. 

HI      W. 

K2  -»l  ^  W. 

97    W. 
1<)U  -117^  \V. 
155   -IflO    W. 


Aathorlljr. 

L.  Koch. 

» 

nfMk. 

Fahriciuii. 
Wftlck**naer. 


WAlokt*iiiior. 

» 

« 
L.  K<K*li. 


'  Ad  'rmr  ap|M*ar4  in  tbr  rtiAii  In  tbi*  li>riitii>n  i>f  tli<*  M>iiilii»rn  limit  of  tlii* 
^^■li  Trmilr*  Tin*  •rri>w  linf  should  not  run  diriMMly  wrntwnnl  from 
^»:t«r«;iri.  rhili  (15),  but  from  a  point  10  «b«>V(*  it,  |)ii»Mint;  Jn»l  M>uth  of 
Tr.'^W}  lilm  (19). 
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Table  of  DislribiUion  South  of  the  Equator. 


L<>D|iitude(Gr.). 
180O  W. 

183^-163^  E. 
ISOOE. 

1050-1150  E. 
104OE. 
400  E. 


L.  KocU. 


100-200  8.(») 

3  8. 

3-2flo  8. 


CO  N. 


5<|o  E. 
4do-raa  E, 
280E. 
870  W. 
87O-70O  W. 
50O  W. 
550  W. 


B6ck, 

L.  Koch. 

Wfilck. 

Gerstaecker, 

BiHcknall. 

Walckenaer. 


1.  VltlLeru,  PeJeelslBods,  IG^S. 

2.  New  Cftledonin,  2no-33C 
8.  Sidney,  Australia,  38^8. 
4.  Australia,  llo-3ff 
B.  Sin(;nt>ore,  20  N. 
6-  Zanziltmr,  Africa,  6^  8. 
T.  S.  E.  Equatorial  Africa, 
B.  Mauritius, 
Q.  Madagascar, 

10,  ZnlD-land, 

11.  Pernambuco, 
IS.  Brazil, 

13.  Itio  Janeiro, 

14.  Surinam, 

15.  Valparaiso,  Cliili,  330  S. 
le.  TabitI,  Hiiabeinc,  Sf)C.  Is.  IIP  3. 

17.  Barolonga,  Cook's  IsIb.     330  8. 

18.  Upolu,  Naviijnlnrls.  ISJO-UJo 

19.  Toiigatobu,  Friendly  Ih.    20°  8. 
This  tnble  shows  n  rlistrtbution  correspoixliiig  with  ibc  limits 

of  Ihe  South  Trades,  with,  in  three  tases,  viz.,  Sidney  (3),  Siiri- 
nam  (14),  ami  Val[>a]'ai9o  (15),  a  8li<;lit  oscillation  in  acuoid  with 
A  riicl  nbovp  stated.  Thus  was  entirely  fulHUed  the  expectation 
with  which  I  entered  upon  its  preparation.  It  might  with  equal 
cuufldencc  l«  preditled  that  Sarolen  vunaloriuK  may  be  found  diB> 
triliuted  thioughoiit  the  Suutli  Pacillc  Islands  within  the  same 


1020  W. 

I68O-1730  W. 
1720-17UO  W. 
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There  seems  nothing  improbable  in  the  theory  suggested  to  ex- 
plain the  series  of  facts  here  presented.     There  are  not,  indeed, 
many  recorded  observations  of  the  distances  to  wliich  spiders  are 
carried  out  to  sea  in  their  aeronautic  flights.    But  before  a  strong, 
steady  wind,  or  in  cases  of  storms,  it  is  possible  that  the  greatest 
'distances  which  appear  in  the  tables  could  be  overcome.     An  ob- 
^rvation  of  Mr.  Darwin  is  the  only  one  in  point  to  which  I  can 
f^ferJ     At  the  distance  of  sixty  miles  from  land,  while  the  Beagle 
^ts  sailing  before  a  steady,  light  breeze,  the  rigging  was  covered 
^hh  vast  numbers  of  small  spiders  with  their  webs.     The  little 
^p/(ler,  when  first  coming  in  contact  with  the  rigging,  was  always 
*ftitcd  upon  a  single  thread.     While  watching  some  that  were 
^Qs trended  by  this  filament,  the  slighest  breath  of  air  was  found 
0  l>car  them  out  of  sight.     I  have  observed  similar  single-threaded 
l>n.l!oons"  sailing  at  a  considerable  height  above  the  surface  of 
le   earth,  and  know  no  reason  why,  with  a  favorable  breeze,  they 
li^lit  not  have  been  carried  hundreds  of  miles.     That  they  were 
irried  at  least  sixty  miles,  as  Mr.  Darwin's  testimony  shows, 
ncl    that  before  a  light  breeze,  gives  great  probability  to  such  a 
onjccture.     it  is  to  l)e  noted,  moreover,  that  the  spiders  arrested 
dV   tlic  Beagle*8  rigging  were  evidently  moving  on  when  so  8toj> 
\n:i\n  and  some  of  them  when  arrested  soon  resumed  their  flight 
across  the  main. 

T\ie  purpose  in   nature  of  such  a  remarkable  habit  as  these 

ireU-known  facts  exhibit  is,  doubtless,  to  secure  the  distribution 

of  8|K*cie9  throughout  wide  regions.     The   buoyant  filament  of 

^|mle^go88amer  serves  the  tiny  arachnid  the  same  good  oifice 

that  JH  rendered  the  thistle-seed  by  the  starry  rays  of  down  sur- 

ruunding  it. 

Jt  may  not  be  without  interest,  and  may,  perhaps,  have  some 
l»eariujj  upon  the  above  theory  of  distribution,  to  remark  that  the 
g<?nu8  (or  u  closely  allied  genus)  to  which  Sarotet^  venatoriua  be- 

^'"n  of  ihlg  communication  as  above,  and  the  preparation  of  the  chart,  1 
^**»V(h1  from  ^[^  Wm.  Ilolclen,  of  Marietta,  Ohio,  a  number  of  references 
ir<Hn  Koch'tf  descriptions  of  Australian  spiders,  to  which  I  did  not  have 
acn-st*,  viii(.ii  (>nal)U*d  me  to  verify  in  this  particular  also  the  prediction 
"'•Jf.  Tbp  tablet*  and  chart  have  been  corrected  in  accordance  with  the 
» "  t»  ihtiH  kindly  supplied,  but  the  above  paragraphs  have  been  permitted  to 
*'-*"'Us  iiioy  were  originally  written  and  communicated  to  the  Academy. 
'  ^''>yage  of  the  Beagle,  vol.  III.  p.  187. 
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tongs  ie  probnbly  one  of  the  oldest  known  Torma  of  tlie  spider 
fanna.  Tliorelt'  |)laccs  the  now  existing  genus  Heleropoda  (Oqf- 
pete,  Koch,  Oxtjptle,  Mcnge),  from  which  Saroleg  has  been  di- 
vided, among  those  whii;h  are  i'cpresente<l  in  tlio  amber  spiders. 
This  amtnr  is  a  fossil  vegetable  resin,  whicli  is  met  with  in  varioui 
brown-coal  strata,  and  ia  copiously  thrown  by  the  waves  on  the 
southern  coasts  of  the  Baltic,  especially  the  coast  of  Prussia  tad 
the  Kuriedie  Hnaff.  This  ambur  belongs  to  the  tertiary  ("oUgO- 
oene")  period,  and  in  it  numerous  spiders  are  fonnd,  generally 
well  preserved.  How  far  any  supposed  contiguity  or  closer  ap- 
proach of  continents  now  separated  might  have  facilitated  or  oc- 
casioned the  world-round  distribution  of  our  Huntsman  spider,  it 
a  [Kiiiit  upon  whiuh  geologists  may  more  properly  express  an 

The  qnestion,  what  variation  of  species,  if  any,  occurs  in  the 
course  of  this  distribution,  is  of  great  interest.  The  specimens 
examined  by  me  show  no  variations  which  may  not  be  accounted 
for  by  differences  in  age,  or  which  may  not  come  within  the  range 
of  those  ordinary  natural  difTei'enccs  which  all  nnimaU 

i  esliiliit.  Most  of  the  specimens,  however,  had  been  so  loi^l 
in  alcohol  as  to  obliterate  tiny  differences  in  color  which  migUfl 
have  existed.  The  norm&l  color  is  a  unirorm  tawny  yellow,  vaneiil 
upon  the  cephalolhoriix  by  a  circular  pntcli  of  blackish  or  bisck-f 
ish-brown  color  covering  nearly  two-thirds  of  the  space 
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specific  characters  can  be  established  aa  upon  the  more  stable 
differencea  in  the  relative  size  of  the  eyes  and  legs. 

A  female,  closely  resembling  the  male  which  is  here  figured, 
waa  sent  to  me  from  Vera  Cruz  (Virgin  Isles)  by  Mr.  F.  Q. 
Sberman.  It  was  taken  in  or  near  the  house  by  one  of  the  colored 
servants,  who  (aays  Mr.  S.)  handle  the  spiders  readily  and  with 
impunity.  The  cocoon,  Fig.  2,  G,  was  inclosed  in  tlie  box.  It  is 
of  a  pink  color;  is  drawn  about  natural  size,  being  over  three- 
foorths  of  an  inch  in  diameter.  Cocoons  of  the  same  description 
were  sent  me  by  Mr.  Jno.  F.  Folsom  from  Cul>a,  together  with  a 
large  number  of  young  spiderlings.  These  had  evidently  escaped 
trom  the  cocoon,  after  immersion  in  the  spirits.  They  are  thrce- 
tfairty  aeconds  of  an  inch  long;  whitish  color,  with  reddish-brown 
anDuli  or  regular  markings  upon  the  legs,  and  two  rows  of  dots 
of  the  same  color  on  each  side  of  the  medial  line  of  the  abdomen. 


Fig.  a: 


The  jaaie,  Fig.  2,  was  received  from  Archibald  Mcliityre,  Esq., 
'bo  lirouglit  it  from  Florida  in  tiic  winter  of  1874-75.  It  was 
owervcl  for  the  space  of  five  or  six  weeks  hanging  listlessly  to 
""  fill  in  the  angle  of  the  ceiling.  It  then  moulted,  moved,  anil 
'"c»|Hiired.  The  length  of  l>ody  is  about  threc-qunriers  of  an 
'^"''  tlie  abdomen  being  somewhat  shrivelled,  its  length  is  some- 
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what  uncertain.  One  of  the  4th  pair  of  tegs  is  shorter,  imperfect, 
sliowiog  that  tlie  original  leg  bad  been  lost  iu  combst  or  by  •one 
acL'ident,  and  that  a  new  leg  had  thus  far  been  restored  by  nature. 
The  fact  tliat  both  these  specimens — the  only  ones  in  hand  of 
whose  habits  I  have  any  account — were  found  in  the  house  would 
seem  to  indicate  a  fondness  for  such  domicile,  that  might  make 
more  easy  the  distribution  of  this  spteciee  by  means  of  ship*. 
Moreover,  Latreille  records,'  as  a  fact  commnnicated  to  him,  that 
in  certain  parts  of  the  tropical  regions  of  the  New  World,  thii 
animal,  instead  of  being  looked  npon  with  aversion,  as  are  the 
most  of  its  ordei',  is  regarded  with  positive  pleasure  by  proprietor! 
of  homes,  on  account  of  the  service  rendered  in  the  destruction  of 
cockroaches  and  other  noxious  insects.  For  this  purpose  the 
spider  is  not  only  preserved,  but  is  introduced  within  the  house. 
Mr.  Uolden  has  information  of  the  same  fact  in  connection  with 
this  or  an  allied  species  in  the  Sandwich  Islands.  It  may  be 
said  that  the  general  habit  of  the  entire  group  of  laterigrades  is, 
however,  quite  different  from  that  of  houae-spiders.  Tliey  chiedjr 
inhabit  trues  and  shrubbery,  upon  the  leaves  or  bark  of  which  they 
lie  in  wait  and  seize  their  prey  as  from  ambush.  The  spider  i> 
probably  rnre,  at  least  sot  abundant,  in  the  United  States.  It  hu 
frequently  been  described  in  European  journals;  but,  as  it  has  a 
place  among  our  spider  fauna,  a  description  is  herewith  appended, 
together  willi  a  syuonymicon  of  tlie  most  important  references. 
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1806.  Th&mi$us  venatoriui^  Latr.,  Gen.  Crust,  et  Ins.  I.  p.  114. 

1806.  ThomiiUM  leue^siut,  Latr.,  Gen.  Crust,  et  Ins.  I.  p.  113. 

1810.  Aranea  regia,  Epit.  Entom.  p.  111. 

1829.  Thomiiut  Uucoiiuty  Latr.,  Cuvler,  Regne  Anim.  IV.  p.  256. 

1833.  Sarotet  regius,  Sund.,  Conspect.  Araclin.  p.  28. 

1836.  ThomUui  leucoiiui,  Duges,  Regne  Anim.  Aracbn.  p.  60. 

1837.  Olioi  leuconui^  Walck.,  H.  N.  d.  Ins  Apt.  I.  p.  566,  No.  5. 
1842.  **  Lucas,  H.  N.  Cr.  Ar.  et  Myr.  p.  895,  No.  3. 
1845.  Oeypete  draco,  C.  Koch,  Die  Arachn.  XII.  p.  44,  f.  983. 
IS-M).              *'             C.  Koch,  Uebersiclit,  V.  p.  37. 

1851.   Olio$  leueojui  {leueoMtug),  Bock,  Verb.  z-b.  Ges.  Wien,  XI.  p.  389. 
18*0.  "  *'         Vinson,  Ar.  Reun.  Maur.  et  Mud.  p.  98, 

No.  3,  pi.  ii.  f.  3. 
1864.  •*  "  Simon,  H.  N.  d.  Araign.  p.  410. 

1866.  '*  ''  Bikw.,   Ann.    Mag.   Nat.    Hist.   8d   ser. 

XVIII.  p.  457. 
1870.  Heteropoda  venatoria,  Tbor.,  On  Europ.  Spid.  p.  178. 
1878.  Olioi  regiu8,  Gerst.,  in  C.  von  der  Decken,  Reisen  in  Ost.  Afr.  III.  ii. 

p.  482. 
1875.  Sarotss  regiui,  Koch,  Die  Ar.  Austr  pp.  660,  675,  854,  Tab.  56,  f.  1,2. 

Length  of  body,  tlve-eiglitbs  inch.     Spread  of  legs,  five  inches. 
Cephalothorax  sliglitly  convex,  large,  l)road,  broadest  tbrougli 
Ibe  middle  part,  ronnde^l  on  the  sides,  slightly  truncated  at  the 
Wije,  very  liAtle  compressed   in   front.     Tlie  caput  is  but  little 
elevated ;  is  truncated  at  tlie  face.     The  color  of  tlie  s[)ider  is  a 
muform  tawny,  except  upon  the  cephalothorax,  where  a  broad, 
brownish,  and  black  band  flows  down  about  two-thirds  the  dis- 
tance from  the  medial  line  to  the  margin.     The  margin  of  the 
t*t'phalothoi*ax  is  again  of  a  tawny  color,  the  band  running  around 
>o  front,  narrowing  toward  the  face,  which  it  crosses  just  above 
the  articulation  of  the  falces,  the  color  being  whitish  on  tlie  face. 
Tlie  head  and  eye-space  are  touched  with  black,  or  are  tawny. 
*^t  the  indentation  the  blackish  band  divides  by   a  tawny  line 
^'•ich  follows  the  cephalic  juncture  around  to  the  face.     The 
^'.ves,  Fig,  2,  /;,  are  arranged  in  two  rows  of  four  each,  the  front 
f'>w  l)eiiig  the  shortest.       The  two  central   front  eyes  are  the 
^'"ailest  of  all,  and    are   placed    upon    an  elevation   narrowing 
t*>^ar(l8  the  front.     These  are  nearer  to  each  other  than  are  the 
^*^  l>08terior  middle  eyes,  from  which  they  are  separated  by  a 
•P*tv  somewhat  larger  than  that  which  separates  the  front  eyes 
*"^  the  margin  of  the  face.     The  lateral  front  e3*es  are  the  largest 
^f  all.    Viewed  from  the  front  they  are  nearl}'  in  a  straight  line 
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(suhrecta) ;  but  viewed  from  above  they  are  Bli;;htly  cun'ed  hnvk- 
ward.  The  back  row  of  eyca  is  about  equally  (perhaps  even  less) 
curved  backward.  Tliey  are  more  nearly  equal  in  size,  but  the 
lateral  eyes  are  larger  tban  the  middle  onea.  A  whitish  line  be- 
low the  eyes  joins  the  face  with  the  falces,  which  articulate  nearly 
upon  a  plane  with  the  face.  They  are  conical,  covered  with  bri»- 
ties,  rather  blunt  at  the  end,  but  cut  away  upwai-d  and  toward 
eacli  other.  They  have  about  six  teeth.  Lip  is  oval,  cut  sqiiarelj 
nt  the  tip.  Maxillte  are  gibbous,  lean  toward  the  lip  slightly,  are 
ronnded  at  the  end,  scalloped  at  the  middle  of  the  outer  edge, 
tipped  with  thick  tooth-like  hairs.  Stciniim  cordate,  tawny  color, 
hairy.  I'alpus  of  female  (Snnta  Cruz)  long;  the  joints  armed 
with  about  five  strong,  abort  spines  each,  the  terminal  joint  end- 
ing with  a  thick  lirusli  of  bristle-like  liairs,  imbedded  within  which 
is  a  (Ive-tootbed  claw.  The  palpus  of  the  male  has  on  the  outside 
of  the  digital  joint  a  black,  double- toothed,  or  notched,  bom-like 
projection.  In  the  palm  of  the  terminal  bulb  is  a  lilatk  cushion, 
from  or  below  the  end  of  which'  projects  a  pinkish,  spine-like 
organ.  On  the  end  of  the  radial  Joint  without  is  a  black,  corne- 
ous projection,  curved  at  the  extremit}-. 

Feet,  or<ler  of  length,  2.1.1.3,  the  difference  between  4.1.  not 

On  tiie  upper  part  of  the  thigh  (femur)  are  arranged  eight  black 
spines,  six  in  pairs  along  the  upper  Hide;  two  along  the  very  top, 
one  of  these  two  l>eing  in  a  row  with  the  2d  pair,  the  other  stand- 
ing alone  near  the  joint  of  the  patella.  This  last  is  shorter  by 
.-lmli;.md   )ktiL  .m.jx-  tlmii   the  olh^.^s.      A    p;.ir  ..I   short 
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larotM  tnmeva,  n.  sp.  ? 

Ill  the  collection  referred  to  in  the  above  paper  was  found  one 
specimen  which  differs  so  widely  from  other  individuals  in  the 
shape  of  the  cephalothorax  that  it  is  probably  entitled  to  be  clas- 
sified as  a  new  species.  The  cephalothorax,  Fig.  2,  C,  Th^  is  trun- 
cated at  the  base,  which  is  the  widest  part,  being  three-eighths  of 
an  inch  wide,  which  is  also  the  length  of  the  medial  line  of  the 
cephalothorax.  The  sternum  is  an  almost  regular  decagon.  The 
eyes  and  other  parts  correspond  generally  with  those  of  /S.  vena' 
toriuM  as  described.  The  view  of  the  eyes  in  the  figure  is  from 
above. 

Female.    Japan. 


• 
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APRIL  9. 

Mr.  Georue  W.  Trton,  Jr.,  in  tlie  chair. 
Twent3'-two  persons  present. 

Tlio  following  pR|)cr8  were  presented  for  publication :-~ 
"Transition   rorine  in   Crinoids,  and  description  of  five  Dew 
siwcies,"  Ity  Cliartes  Waclismiitb  and  Franli  Springer. 
'*  On  a  new  Species  of  Sponge,"  by  Alplieua  Hyatt.. 

Vegefafiue  Repelilion  of  Cerebral  Fiieurex. — Dr.  A.  J.  Pabrxb 
remarked  that  in  studjing  tlie  cerebral  flBsnres,  as  found  in  the 
brains  o(  different  animals,  we  find  them  divided  into  aevenU 
groU|is.  Ttiese  are  called  primary,  secondary',  tertiary,  etc.,  ac- 
cording to  tlieir  constancy  and  degree  of  importance.  The  primary 
Qssiircs  comprise  those  riiiKiamental, deep,  and  important  clefts, 
wliich  appear  earliest  in  the  development  of  tlie  embryo,  and  are 
to  be  found  represented  in  all  brnins  where  marked  fissumtion 
exifita.  They  correspond  in  position  and  hear  definite  relations 
with  deep  and  important  structures.  The  secondary  Assures  come 
next  ill  iiniMn-tance.  'I'liey  appear  in  the  embryo  after  the  primaryf 
and  comprise  those  fissures  which  give  the  general  character  of 
flssiirution  to  groups  of  liraius.  Tertiary  S.ssures,  etc.,  are  the 
smaller,  less  iinimrtant  ones  which  branch  otf  from  the  primary 
and  secondary,  or  mark  more  or  less  deeply  the  various  sepamte 
convolutions  formed  by  the  other  fissures.  These  flssnres  give 
the  special  character  to  each  brain,  and  enable  us  to  point  it  out 
as  belonging  to  this  or  that  genus  or  spei;ies  of  animals.  The 
c-onstancy  in  appearance  and  [Kjaition  of  these  fissures  foUowe  the 
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giowth;  that  is,  along  these  lines  of  the  cerebral  cortex,  growth 
takes  place  less  rapidly  than  in  the  surrounding  portion,  and  these 
lines  are,  therefore,  gradually  converted  into  deep  grooves  or  lis- 
(  sures.  The  third  view  is  a  compound  of  the  other  two.  According 
to  this,  the  principal  fissures  are  produced  by  retarded  growth^ 
whilst  many  of  the  undulations  and  minor  furrows  arc  produced 
by  compression. 

Whichever  view  we  adopt,  the  question  still  presents  itself,  are 
veto  regard  each  fissure  as  produced  by  a  distinct  and  separate 
process  of  formation,  or  are  some  of  them  only  repetitions  of  fis- 
•ures  previously  formed?  In  stud3'ing  the  cerebral  fissures  as 
presented  in  the  brains  of  different  animals,  especially  amongst 
tbeCarnivora  and  Ungulata,  it  had  appeared  to  him  that  many 
of  the  fissures  should  be  regarded  in  the  latter  light,  that  is,  as 
vegetative  repetitions.  Viewed  in  this  way,  many  difUculties  with 
Kgard  to  the  identification  of  homologous  fissures  in  different 
Iffiins  disappear.  According  to  the  mechanical  theor^^  a  deep 
•od  distinct  fissure  having  been  foimed,  there  would  be  a  tendency 
to  produce  other  fissures  following  the  same  general  direction, 
ktving  the  same  general  appearance,  and  depending  for  their 
formation  on  the  one  originally  laid  down.  According  to  the  view 
tbtt  fissures  are  the  result  of  retarded  cerebral  growth,  we  may 
expect  to  find,  especially  in  lower  forms  of  brains  in  which  much 
flMuration  exists,  vegetative  repetitions  of  the  same  lines  of  re- 
tanled  growth.  In  either  case,  the  fissures  which  appear  after 
the  original  fissure,  and  which  follow  its  general  contour,  should 
be  considered  as  belonging  to  one  group  with  that  fissure,  and  to 
!«  of  secondary  importance  in  relation  to  it.  Hence,  in  many 
<**cs,  instead  of  seeking  for  fissures  separately  homologous  to 
••eh  other,  we  will  \ye  obliged  to  consider  certain  groups  to  bo 
homologous  to  certain  other  groups,  the  number  of  separate  fis- 
wre«of  which  may  be  moi-e  or  less  numerous.  Owen,  in  founding 
ki»  nomenclature  of  the  cerebral  fissures  in  the  Carnivora  and 
Ungulata,  gave  a  distinct  and  separate  name  to  each  fissure,  and 
^  eiMJeavored  to  point  out  the  homologue  of  each  of  these  in 
different  brains.  If,  however,  we  are  to  regard,  as  he  should 
preH'ntly  attempt  to  show,  that  at  least  some  of  these  fissures  are 
entird)'  secondary  and  to  be  considered  as  merely  vegetative  repe- 
titions, then  we  must  not  seek,  nor  is  it  possible  to  find,  homo- 
wgiies  for  eadi  fissure,  even  in  closely  related  brains. 

^^r.  Parker  then  proceeded  to  point  out  some  of  the  fissures  in 
tne  hrain  of  the  Carnivora  and  Ungulata,  which  appeared  to  him 
^  ^*  of  the  above  nature. 

Jf  we  take  the  brain  of  a  carnivorous  animal,  as  the  domestic 
^t  for  instance,  and  examine  the  upper  mesial  surface  of  one  of 
tl'e  hemispheres,  we  will  find  three  fissures  lying  nearly  parallel  to 
J^li  othi«r,one  alnive  the  other  and  proceeding  postero-antcriorly. 
Tbe  {\\i]n:r  two  of  these  extend  from  the  posterior  extremity  of  the 
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hemisphere,  vliilst  the  loner  one  begins  a  little  anterior  to  the 
iniddii'.  It  is  tile  aiitciior  esctremily  of  tliia  fissure  wbiuli  extendH 
in  a  transveDte  direction  on  to  tJie  lateral  surface  of  ttie  Ikenii- 
Bpliei'e,  and  is  knoirn  under  tlie  name  of  tlie  cnicinl  fiesurc.  The 
wlioie  fiHSUie  is  cHl!e<i  frontnl  liy  Owen.  Tlie  middle  lisaure  he 
terms  tlic  HUjiei-calloBal,  and  the  u|ipcr,  tlie  mar);inal  fissure.  This 
reprcsenis  the  state  of  things  very  neiirly  as  found  in  the  brains 
of  nil  of  the  Oarnivora.  In  some  cases,  however,  he  had  round 
only  two  fissures  instead  of  three,  the  frontal  l>eing  continuons 
with  the  su{)er-ca]]osal;  there  being,  iiowever,  a  decided  imUoatioa 
of  a  teiideiK-y  towards  8e)iaralion  at  the  anterior  poitinn  of  this 
fissure.  Thus  in  two  speeimens  of  Coali  naiiica,  the  frontal  finsiiFe 
was  a  hrani'h  of  the  super-eallosat,  a  notch,  however,  indicatinf; 
where  the  proper  supcr-cnilosal  would  end.  In  two  s|)ecimens  of 
the  brain  of  the  lion,  the  frontnl  fissure  was  barely  separated  from 
the  Bupei-calltisnl,  and  in  examining  other  brains  of  Carnivora 
intermediate  sta<2cs  were  met  with,  from  the  condition  as  in  Coati 
naxwa  where  the  two  fissures  were  cuntinuous  to  tlie  state  aa 
found  in  the  est  and  ocelot  wliere  they  are  widely  separate<l.  It 
would  nppear,  therefore,  tlinl  the  frontal  Assure  is  of  the  nature 
or  a  separated  anterior  extremity  of  the  super-callosal ;  and  as 
such  he  had  regarded  it,  considering  it  as  a  rei^etition  of  that 
fissure.  The  marginal  fissure  lies  directly  above  the  super-call osal. 
is  similar  in  api>earani'e  and  follows  the  same  direction,  but  is  not 
as  deep  or  well  marked,  and  npi)e:irs  in  tlie  embryo  after  it.  This 
fissure  shouM  also,  he  tiiou^lit,  be  considered  in  a  secondary  light 
to  the  snpcr-vallosal  and  to  be  a  re|>etition  of  it.  In  some  of  the 
carnivora,  as  in  the  sijecimens  of  the  brain  of  the  lion,  a  fourth 
fissure  makes  its  a|>peai-aiice  in  this  region;  lying  between  the 
siijier-cnilosal  and  marginal  fissures,  and  similar  in  appearance 
and  relations  to  them,  lie  had,  therefore,  considered  all  of  these 
fissui'ea  as  iH-limging  to  one  group,  of  which  the  su)>er-callosal  is 
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parallel  witli  it  which  may  be  considered  as  repetitions  of  it.  In 
these  brains,  however,  the  marginal  fissure,  whicli  in  the  Carnivora 
lies  on  the  mesial  surface,  appears  on  the  lateral  surface  of  the 
brain,  together  with  a  number  of  fissures  more  or  kss  numerous, 
similar  to  it,  and  which  are  not  represented  in  the  brain  of  the 
Carnivora.  It  is  this  collection  of  fissures  that  gives  to  this  region 
of  the  brain  the  complex  character,  and  extensive  fissuration 
whicii  it  presents.  The  brain  of  the  Peccary,  Dicotyles  lorqualUH^ 
•eemslo  occupy  a  position  in  reference  to  these  fissures,  midway 
between  the  brain  of  the  Carnivora  and  the  brains  of  the  other  Un- 
fn^lftta.  In  the  brain  of  this  animal,  we  find  on  the  mesial  surface 
i  distinct  and  well  marked  mesial  occipito-frontal  fissure,  extend- 
ing from  the  occipital  region  forwards  and  encircling  the  corpus 
tallosum  just  as  the  fissura  calloso-marginalis  does  in  man,  of 
wbich  it  is  the  homologue.  A  short  distance  posterior  to  its  cen- 
tral |)oint,  a  small  fissure  forks  ofif  from  it,  still  remaining  con- 
tiououBwith  it.  No  other  fissures  are  found  on  the  mesial  surface 
proper,  but  at  the  ei\^Q  of  the  hemisphere,  where  the  lateral  and 
mesial  surfaces  join,  a  distinct  nnd  well  marked  fissure  is  found 
wbich  follows  the  direction  of  the  mesial  occipito-frontal  fissure 
and  corresponds  to  the  marginal  fissure  of  the  Carnivora;  whicli 
be  bad  regarded  as  a  repetition  of  the  mesial  fissure,  and  desig- 
n»ted  as  fno/^  On  the  lateral  surface  in  this  brain  there  are  no 
other  fissures  which  can  be  considered  as  repetitions,  but  as  we 
advance  through  a  series  of  ungulate  brains,  this  tendency  to 
rejwtilion  in  this  region  becomes  exceedingly  marked,  and  so 
numerous  that  they  cover  a  considerable  portion  of  the  lateral 
•orficc  of  the  brain.  In  Dicoti/lei<^as  we  have  seen,  there  is  onl}'  a 
WDgle  Assure  present,  but  these  gradually  increase  in  number  until 
w  Some  brains  as  many  as  five  can  be  distinguished.  In  the 
Caribou  and  Slioep,  two  may  be  seen.  In  the  Giratte,  Malay 
Tapir,  and  Llama,  etc.,  three  may  be  distinguished,  and  in  the 
Horse  be  had  counted  as  many  as  five.  It  is  to  this  repetition  of 
ll»e  nn\ii  fissure  that  the  exceedingly  convoluted  appearance  of 
this  portion  of  the  ungulate  brain  is  due,  and  not  to  the  production 
of  fi<^surefi  which  are  to  be  considered  as  of  the  same  importance 
•"  the  other  fissures  of  the  hemispheres.  Thus,  although  the 
brtinsof  the  Ungulata  are  much  more  convoluted  than  the  brains 
of  any  of  the  Primates,  except  man  and  a  few  of  the  higher  ai)es, 
■till  they  must  l>e  regarded  as  of  a  lower  type,  since  this  more 
"jiflily  convolute<l  aspect  is  produced,  not  by  a  greater  number  of 
<'ij»tiii(*tive  fi8hures,  but  to  a  great  extent  by  simple  vegetative 
^P^tition  of  fissures,  which  are  found  represented  in  these  primate 
brains  |)y  a  single  fuirow.  Thus,  the  five  fissures  as  found  in  the 
Horse,  taken  together  are  equivalent  to  the  three  as  found  in  the 
••pir,  Giratfe,  Llama,  etc.,  to  the  two  in  the  Sheep  and  Caribou, 
^thesingU*  fissure  as  found  in  Dicotylei< ;  and  finally  they  are  all 
^0  l»e  considered  as  vegetative  repetitions  of  the  mesial  occipito- 
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frontal  Assure.  In  the  Priinntos,  tlii§  fissure  is  repi-csented  by  tlw 
fissure  cfllloso-marginalis,  mid  licrc  the  same  tendency  is  also 
shown,  as  we  asccml  from  the  lower  groups  towards  Man,  to  split 
u))  into  two  or  more  similni-  fissures.  Among  the  Lenmridm,  as 
Propilhecuit,  IndriH,  Apnliii,elc.;  in  the  Plolyrrkini,  as  Hapale, 
Chri/folkrix,  Aleten,  Cebuis,elc.;  ami  in  the  Cynomorpha,  as 
Macacim,  Cynocephatun,  etc. ;  this  fissure  is  represented  by  a  sing;le 
eontinuoiis  furrow.  In  the  jinthrojMmoi-pha,  a»  the  Cliimpanz>te 
and  Urniig,  this  fissure  becomes  mui-li  broken  in  its  character; 
and  in  Man  it  consists  of  several  distinct  pnrls,  which  are  aiiuilar 
in  ai>pearance  and  relations  to  eacli  other.  He  had  noticed  in 
some  brains  as  many  as  tivc  or  six  of  these  separate  and  distinct 
fissures  following  each  other  regularly  along  the  course  of  the 
calloso-miirginnl  fissuro.  They  tend  in  ap])earaiice  towai'ds  the 
shape  of  an  elongated  figure  four.  He  had  uhserved  that  this 
repetition  is  especially  regular,  and  well  marked  in  the  brain  of 
the  negro.  The  ealloso-margiual  fissure  is  described  as  termina- 
ting  posteriorly  a  short  distance  behind  tlic  central  fissure,  appear- 
ing as  ft  slight  noti'h  on  the  lateral  surface  uf  the  hemisphere. 
Directly  hack  of  tiiis,  a  small  fissure  is  present,  situated  on  the 
praecuneal  lobule,  which  has  lieen  regarded  as  a  distinct  aiitt 
nniinportaiit  fissure  merely  marking  this  lobulo.  From  a  study 
of  a  numtier  of  brains,  he  had  been  led  to  consider  this  aa  the 
posterior  portion  of  the  calloso-marginal  fissure  detached  from  it, 
jtist  as  the  anterior  portion  splits  np  into  several  parts.  In  the 
Uraog  and  Chimpanzee  this  also  ap|>ear9  to  be  detached,  but  In 
the  lower  lorms  the  cnlloso-mnrginal  fissure  extends  back  with- 
out any  break  in  its  continuity.  In  the  human  embryo  the 
calloso-marginal  at  tlie  sixth  month  is  rcpreseote<l  by  a  continuous 
fissure,  and  it  is  only  in  the  latter  stages  of  development  that  it 
breaks  up  into  separate  parts.    The  fissures  of  the  occipital  lobe 


1878.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  153 

fisc^ured.    These  fissures,  when  the^'  appear,  follow  the  direction 

of  t.lie  primary  occipital  arch,  so  that  a  secondary  arch  appears 

fritli  in  the  first.     This  arcli,  in  the  same  manner  as  the  primary, 

ext^ii<U  around  the  upper  and  lower  branches  of  the  posterior 

extremity  of  the  calcarine  fissure.     It  might  be  well  seen  in  many 

of   ^ lie  photographs  to  which  he  directed  attention,  especially  in 

Jia€r^cu8  nemestrinus  and  in  Cynocephaltis  pors.     Sometimes  this 

secondary  arch  is  interrupted  at  one  or  two  places  by  small  con- 

ToltitioDS,  Just  as  the  primary  arch  is  by  the  various  pUs  de 

|ia8^€i(/e,  but  the  separate  portions  still  preserve  the  same  relations 

Aft\>eforc.   In  the  higher  Apes  these  arches  become  more  undulated. 

This  is  also  the  case  in  Ateles,    In  Man  they  become  very  much 

contorted  and  broken  up,  and  it  becomes  difficult  to  recognize  the 

relations  between  these  detached  portions  and  the  parts  of  the 

primary  arch  which  also  become  much  separated.     In  the  negro, 

Xbeae  fissures  remain  more  nearly  in  the  state  in  which  they  are 

tbund  in  the  higher  Simians,  and  the  correspondence  l)etween  the 

two  arches  can  be  more  clearly  distinguished.     The  fissures  of  the 

occipital  lobe  should  not,  it  ap|)eared  to  him,  be  considered  as 

of  the  same  significance  as  the  fissures  of  the  other  lobes,  or  as 

the  fissures  of  the  primary  arch,  but  of  secondary  importance,  and 

be  would  regard  them  as  repetitions  of  the  two  branches  of  this 

tpch. 

Id  the  temporal  lobe  Ecker  has  described  a  fourth  temporal 
fissure  in  addition  to  the  three  usually  recognized.  This  fissure 
is,  however,  as  he  admits,  but  slightly  developed  and  often  absent. 
He  would  regard  this  fissure  in  the  same  light  as  the  fissure  of  the 
occipital  lobe,  viz.,  as  a  repetition  of  one  of  the  temporal  fissures. 
Tliese  constitute  the  most  important  fissures  which  he  had  been 
^  to  consider  as  of  secondary  significance,  since  tiiey  merely 
«>llow  lines  of  development  already  laid  down  by  a  preceding 
iarmw,and  do  not  partake  of  the  nature  of  independent  fissures 
^  Ihe  same  extent  as  many  others,  although  they  may  appear  by 
their  length  and  depth  to  be  of  equal  morphological  significance. 

The  following  papers  were  ordered  to  be  printed  :  — 
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eHBiAiriTE,  a  hew  kihxeal. 

,  BT  E.  O0LD8HITH. 

In  the  Academj''s  co1lecti<yi  I  noticed  a  mineral  without  s  name, 
but  having  on  its  label  the  words  "  Victoria,  Atiatralia."  On  in- 
quiry, I  received  the  information  from  the  Curator  in  charge  that 
Baid  specimen  bad  been  presented  by  the  Australian  Centennial 
Commission. 

The  mineral  is  massive,  having  the  general  aspect  or  a  piece  of 
rough  feldspar.  It  is  somewhat  porous,  and  occasionally  a  shining 
fate  of  a  crystal  is  observed  in  the  mass.  The  color  is  reddish- 
yellow,  but  not  very  uniform.  In  powder,  it  is  paleyellowj  its 
lustre  is  dull. 

Hardness  =  5.  Specific  gravity  =  3.668G. 

Blowpipe  reactions;  On  coal,  with  carb.  of  soda,  it  affords 
antimony,  a  white  incrustation,  and  on  the  removal  of  the  flame, 
the  peculiar  ascending  cloud. 

Fhosphorsalt  dissolves  it  without  any  coloration  in  the  oxi- 
dizing and  reducing  flame. 

Heated  in  a  tube   closed  at  one  end  it  affords   some  water. 
Hydrochloric  acid,  aqua  rcgia,  caustic  potassa,  and  sulphide  of 
1  dissolve  the  iintimonv  conniouiul.  but  in 
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It  is  evident  from  these  ascertained  values  that  the  purity  of 
the  mineral  is  not  more  than  85.67  per  cent.,  and  on  recomputing 
this  value  to  hundred,  will  give  for 

SbO*  =  94.79  per  cent,  contains  0  =  23.40. 
HO   =   5.21    '*      "  "         0=   4.62. 

The  oxygen  ratios  are:  4.62  :  23.40  =  1 : 5.06,  from  which  the 
formula  ShO^HO  is  derived. 

It  is  generally  believed,  and  probably  with  good  reason,  that 
those  oxides  of  antimony  were  derived  from  stibuite,  which  may 
also  l>c  the  case  in  this  instance,  as  a  small  patch  of  stibnite  was 
noticed  on  the  specimen  examined. 
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BTAFFELLITE,  TBOH  PIKE'S  ?E&K,  COL. 
BY  E.  GOLDSMITH. 

On  ii  speeimen  of  the  well-known  Amazon  atone  from  Pike's 
Peak,  an  incrustation  from  4  to  6  millimetrea  tbick  was  shovm 
for  inspection,  by  Mr.  Foot,  to  the  members  of  the  Mineratogical 
Section.  It  was  given  to  me  for  determination,  and  the  results 
are  as  follows: 

On  the  upt>er  surface  it  appears  rather  flatly  manimillary  massive, 
chalcedony  or  agate-like.  If  broken  with  (he  hammer,  the  fresh 
fracture  has  a  silky  luetre,  due  to  a  microcrystalline  structure, 
which  is  clearly  seen  if  a  thin  splinter  of  it  is  placed  beneath  the 
mici'oeoope,  having  mounted  an  objective  of  I J  inches.  The 
fracture,  which  is  somewhat  splintery,  but  smooth,  baa  a  pale 
gray  color;  on  the  upper  surface,  where  the  mineral  had  been  ex- 
posed, the  color  appears  leek-green,  and  is  rough  to  the  touch. 
HardnRss  =  3.5  Specific  gravity  =  2.959. 

Blowpipe  renctiuns ;  in  the  forceps,  it  stvells  up  at  first,  then 
decrepitates;  the  color  of  the  flame  is  orftnge-yellow. 

Eydrochloric  acid  dissolves  it  with  slight  effervescence  of 
carbonic  ncid  gaa  to  a  perfectly  clear  solution.     In  the  solution 
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Putting  the  analytical  results  together,  it  reads  : 

8  Ca,  P  =  88.52  per  cent.  Mol.  =0.571  or  6. 
Ca,  C=  8.51  "  "  *'  =0.170  or  3. 
Sa,C=   4.99  *♦      *•       **    =0.094  or  1. 

Froni  the  ratios,  the  following  formula  may  be  deducted : 

[6  (  8ta,  P),  2  (CaC),  (^'aC)]  =  1088. 
This  requires  8  Ca,  P  =  85.87  jier  cent. 

Ca,  G  =  9.23   ''      ** 
^a,C=  4.89   "      '* 
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April  16. 
TIiG  Pi-esidciit,  Dr.  Rdschenbeboer,  iD  the  cbair. 
Tiventy-oiie  persons  present. 

Tlic  de.itli  of  Michel  Charles  Durieu  do  Maiaonneuve,  a  Corre— 
epondeDt,  woe  announced. 

On  (he  Relation  of  Amceba  quadrilineata  and  Amceba  verrucosa. 
— Prof.  Leidv  stated  that  the  small  but  characteristic  aiiKtlwid 
form  oriKinnily  described  l>y  Mr.  Carter  (An.  Ma^.  Xat.  HisU, 
1856,  243)  na  Amceba  quadrilineala,  from  speetmens  found  in  Bom- 
bay, he  had  rcpeatcrily  observed  from  many  positions  in  our 
vicinity.  In  association  with  it,  he  had  noticed  the  singularly 
sluggish  Amieba  mrrucom,  and  also  many  intermediate  forms, 
vrUich  led  him  to  the  belief  that  tlic  former  was  the  young  of  tbe 
latter.  Subscqnently,  in  reviewing  tlie  literature  of  the  matter, 
he  had  been  f^ratiticd  to  learn  that  Mr.  Carter  had  arrived  at  ths 
same  result  from  a  different  point  of  view.  In  investigating 
the  history  of  Amaba  veri-ucom,  he  found  that  its  germs  yielded 
young  of  the  charaeter  he  had  pi-cviously  descril^ed  as  Amwba 
quadrilineata  (An.  Mag.  Xat.  Hist.,  I85T,  37). 

The  forms  deacrilied  Ijy  Perty  as  Ama:ba  nalans  (Kennt.  kleinst. 
Lel)enaformcn,  1852,  188),  by  Greeff  as  Amceba  terricola  (Arch. 
Mik.  Anat.,  1866,  299),  and  by  Fromentel  as  Thwamosba  quadri- 
parlita  (Etudes  Microzoaires,  346),  he  sus)>ected  to  be  tbe  saiae 
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h:Lt.  it  was  made  by  an  Indian.  Mr.  J.  W.  Foster,  in  his  work  on 
'i<?  prehistoric  races  of  the  United  States,  writes  that  ^^  a  wide 
t  j>  exists  in  connecting  the  history  of  the  mound-builders  with 
ic?  present  race  of  Indians."  There  is  a  large  Indian  mound 
n<i>n<r  the  mountains  in  Macon  County,  North  Carolina;  and 
*^  Cherokee  Indians,  now  living  in  that  vicinity,  say  that  they 
I  ^-  cj  no  tradition  in  reference  to  its  construction.  Perhaps  this 
•I  >|XT  plate  might  be  looked  upon  as  a  connecting  link  between 
c?  mound-builders  and  the  early  white  settlers  in  this  country, 
i  it;  was  found  in  conjunction  with  the  skeletons  and  the  stone 

.^Tote  on  Corundum. — Mr.  Willcox  said  that  the  corundum 
rystals  presented  by  him  were  found  at  a  locality  in  Laurens 
bounty,  South  Carolina,  that  had  never  been  described.    He  lately 
nsiteil  the  place.     The  corundum  is  found  in  a  matrix  of  mica 
slate,  which  is  considered  a  new  rock  for  bearing  corundum.    Com- 
mencing at  a  point  three-quarters  of  a  mile  east  of  Laurens  Court 
House,  the  corundum  is  found  at  several  places  in  a  district  about 
three  miles  long  and  one-half  mile  wide,  in  a  direction  nearly  north- 
east.   As  is  the  case  all  through  the  Southern  States,  the  rocks  in 
Laurens  County  are  so  deeply  covered  with  soil  that  it  is  diflicult 
10  trace  them. 


April  30. 

Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Twenty-eight  members  present. 

A  paper  entitled  ''Elements  of  the  Sidereal  System,'^  by  Jacob 
Eiinis,  was  presented  for  publication. 

T^f  Bridging  Convolutions  in  the  Primates. — Dr.  A.  J.  Parker 
^f  marked  that  the  pi  is  de  passage  of  Gratiolet,  the  annectant, 
l»ri(|;rii,jr  or  transition  convolutions  of  the  English  anatomists, 
!»re«inall  and  in  many  cases  concealed  convolutions  passing  from 
llje occipital  to  the  temporal  and  parietal  lobes.  Gratiolet  attached 
peal  importance  to  those  plis  de  passage  as  points  of  diagnosis 
i»  'lifftTent  brains.  He  distinguished  altogether  six  of  these 
iransiiioij  convolutions,  four  external  and  two  internal.  The  two 
"itcriiai  connect,  aeconling  to  him,  that  portion  of  the  occipital 
*7'^'  known  as  the  cuneus,  with  the  mesial  portion  of  the  brain 
uiri'cily  in  front  of  the  parieto-occipital  fissure;  the  so-called 
l«>bulu8  priecuneus  of  n^si  authors.  lie  called  these,  respectivel}', 
tn^hnjKTior  and  inferior  internal  pli  de  passage.  The  four  ex- 
l^'Hiai  j^/ix  de  passage  pass  from  the  lateral  portion  of  the  occipi- 
p  lolie  to  jc^in  the  convolutions  of  the  parietal  and  temporal 
»<>Uf«j.    w^M  named  these  the  first  or  superior  external  pli  de  pas- 
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sage,  deuxreme,  Iroisieme  et  quatrieme  pli  de  passage  extifnw. 
The  inferior  internal  pli  de  passage  pns§es  from  the  apex  of  tba 
ciincuB  forwai-tl,  and  joins  tlie  convolution  running  forward  into 
the  frontal  lobe.  Attention  was  called  to  this  conTotntion  in  a 
previous  communication  on  the  convolutions  of  tlie  negro  brain; 
but  it  might  be  well  to  refer  to  it  again  in  this  connection.  It  ia 
this  convolution  which  in  the  Simians  eeparates  the  mesial  po^ 
tion  of  the  parieto-oi-cipital  from  the  oalcarine  fissure.  Tlie  pre- 
sence of  this  convolution  was  considered  as  a  characteristic  of  the 
Simian  brnin,  but  Huxley  pointed  out  its  absence  in  the  brain  of 
Aleles  paniscvs,  Bischoff  states,  liowever,  that  it  is  present  in 
Aleles,  only  pushed  down  and  concealed  in  the  depths  of  the  pa- 
ri eto-occi  pi  tat  fissure.  In  the  brain  of  Atetes  ater  Dr.  Parker  bad 
found  this  convolution  as  well  developed  as  in  any  of  the  Simian 
brains.  Formerly  it  was  considered  that  this  convolution  waa  alK 
sent  in  the  brain  of  man;  but  Bisclioff  asserts  that  it  is  alwayi 
present,  sunk  in  the  depths  of  the  parieto-occipilal  fissure,  and 
Ecker  describes  it  under  the  name  of  the  gyrus  cunei.  He  bad 
always  been  able  to  distinguish  it  in  the  iinman  brain  ;  and  espe- 
cially well-developed,  as  previously  pointed  out,  in  the  brain  of 
the  negro; 

The  superior  internal  pli  de  passage  ties  just  above  the  inferior 
internal,  and  connects  also  the  occipital  lobe  with  the  lobaloa 
precuneus.  Bischolf  has  asserted  (Die  Grossbimnindungen  del 
Mcnsclien,  etc.,  Abhand.  der  k.  bair.  Akadcmie  der  WissenchaftCT, 
1868)  that  the  superior  external  and  tlie  superior  internal  pits  d« 
paasaije  are  identical.  E(;ker,  opposing  Bisclioff's  interpretation, 
remarks  (note  p.  15,  Cerebral  Convolutions  of  Man)  as  follows: 
~  's  of  the  opinion  that  this  convolution  (he  is  siieaking 
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some  Simian  brains  two  convolutions  are  present  as  described  by 
Ecker,  whilst  in  other  brains  only  one  can  be  distinguished.  Thus, 
in  one  specimen  of  the  brain  of  Macacus  nemeslrinus^  but  a  single 
convolution  was  present,  passing  from  the  lower  part  of  the  lobu- 
his  prsecuneus  backwards  to  join  the  occipital  lobe.  This  convo- 
lution was  in  shape  like  the  letter  S,  the  anterior  arch  being 
directed  downwaixls  and  inwards,  the  posterior  arch  upwards  and 
outwards.  The  anterior  portion  of  this  convolution  evidently 
eorresfwnds  to  the  superior  internal  pli  de  pamage ;  whilst  the 
posterior  arch  corre8i)onds  to  the  convolution  which  Ecker  terms 
the  gyrus  occipitalis  primus,  and  which  Gratiolet  and  other  writers 
have  also  separately  designated  under  the  name  of  the  superior 
external  pli  de  paasagCj  the  superior  annectant,  bridging,  connect- 
ing convolution  of  the  English  anatomists,  Huxlc^*,  Turner,  Rol- 
leston,  and  Marshall.  He  hacf  found  the  same  condition  of  things 
in  several  other  brains,  specimens  of  Macacus  cynomolgos^  GercopU 
thecns  caUitrichus^  and  in  Cebus  apella.  In  most  brains,  however, 
two  convolutions  are  to  be  found,  an  anterior,  inwardly  arched, 
and  a  posterior  outwardly  arched,  corresponding,  as  had  been 
already  stated,  with  the  anterior  and  posterior  portions  of  what  is 
in  some  brains  a  distinct,  single,  and  separate  convolution. 

\Vith  regard  to  the  development  and  relations  of  the  superior 
trXernki  pli  de  passage  considerable  confusion  exists.     This  is  the 
convolution,  which,  lying  concealed  in  most  of  the  Simians  under 
that  portion  of  the  occipital  lobe  known  as  the  operculum,  develops 
in  the  higher  Apes,  in  Man,  and  A  teles  upwards  and  divides  the  fis- 
8ura  |>er{H'ndicu1aris  into  two  parts.     Until  recentl}^  only  one  of 
tbe^e  divisions,  the  parieto-occipital  fissure,  has  been  recognized. 
Thu8  Marshall,  following  Gratiolet,  in  describing  the  brain  of  a 
Bushwoman  calls  the  lateral  portion  of  the  parietooccipital  fissure 
the  external  i>erpendicular  fissure,  thus  identifying  this  with  the 
wU'inal  ))er{)endicular  of  the  Simian  brain.     This  identification 
is  imorrect,  or  at  least  this  lateral  portion  of  the  parieto-occipital 
<^n  lie  cousiderefl  as  corresponding  to  only  a  small  portion  of  the 
external  ()er|>endicular  fissure.     The  fissure  which  represents  the 
external  [>erpendicular  is  pushed  backwards  b}*  the  development 
o[  this  convolution,  and  is  found  situated  apparently  on  the  occi- 
pital lobe  and  continuous  with  the  interparietal  fissure.     Pansch 
appears  to  be  the  first  who  gave  a  correct  description  and  com- 
P^nson  of  this  portion  of  the  human  bi»ain,  and  he  has  since  been 
">11ow(h1  hy  Ecker.     Bischoff  identifies  the  internal  perpendicular 
<^orrecily^  but  he  introduces  fresh  confusion.     In  the  ftctus  he  re- 
<^^niie»  the  presence  of  the  external  perpendicular  fissure,  but 
J^ateaiiii^t  it  disappears  in  the  eighth  month.     This,  however,  is 
">'  »»o  means  the  case.     In  five  fcotal  brains,  at  the  end  of  the 
^•KMh,  Dr.   Parker   had    found    this   fissure   distinct   and    well- 
***^^**^H»(1,  and  in  all  adult  brains  which   he  had  studied   he  had 
f<>und  it  well  marked.    In  the  brain  of  the  foetus,  at  the  end  of  the 
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c-iglith  montli,  tliis  convolution  presented  almost  the  snme  B|i|ke«r-  j 
ance  as  in  the  bi-ain  of  the  Orang,  accoi-ding  to  the  ligurc  given  bj' 
KischoCr.  Tliis  convolution,  the  Biitieriov  external  pli  di  pa^nagt, 
varies  as  to  its  extent  of  derelopment  in  difTerent  individuals.  Ii 
the  hrairi  of  tiie  negro  he  had  found  it  mnch  aimpler  than  in  tb» 
white.  Piinsch  and  Eeker  ni-e  tlie  only  writers  who  recognize  ii 
the  human  lirain  the  fissure  <jorresiionding  to  the  external  perpef 
diculitr  oftbe  Simian.  Pmisch  calls  it  flssura  oecipitalie  extcrtu, 
and  Eckcr  llssura  occipitnlis  trftusversus.  The  remaining  bridginf 
convolutions  prescut  untliUig  of  importance.  The  second  lid 
generally  concealed  under  the  operculum.  The  third  paaacs  tig- 
ward  from  the  apex  of  the  occi|>ital  lobe  into  the  second  teinponl 
ooiivoUition.  The  foui-th  lies  bolow  this,  and  passes  into  the  third 
temporal  convolution. 

In  identifying  and  limiting  tlieffi  convolutions  in  the  hatau 
brain,  much  confusion  has  arisen,  and  he  agreed  entirely  nitll 
Kckur,  that,  although  they  niny  have  some  signiGcauce  in  the  tiniis 
of  the  Apes,  they  have  no  special  significance  in  the  braiuorUu,, 
iind  should  not,  therefore,  receive  separate  and  distinct  names, 
the  Unman  brain  tliey  appear  merely  ss  the  posterior  portions 
convolutions  which  extend  into  the  temporal  and  parietal  lube* 
and  connect  these  with  the  occipital  lobe. 

Dr.  Jos.  W.  Anderson,  Walter  Wood,  and  W.  W.  Fraxier  " 
elected  mem  be r?. 

The  folloiving  paper  was  ordered  to  be  printed:— 


istd 
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OH  A  HEW  SPECIES  OF  SPONGE. 
BY  ALPHEU8  HYATT. 
AytiAA  pedioelUU,  Hyatt     (Plate  1.) 

This  8|)ecies  is  founded  upon  three  specimens,  two  in  the  coUec- 
ion  of  the  Academy,  and  one  in  the  collection  of  the  Boston 
locicty  of  Natural  History.  Locality  is  unknown,  but  probably 
£aftt  Indies. 

The  forms  are  all  fistular,  and  from  a  foot  to  sixteen  inches 
long,  though  not  more  than  one  and  one-eighth  inch  in  diameter. 
The  basal  portion  is  almost  solid,  and  is  composed  of  huge  verti- 
cal fibres  connected  b}'  very  short  horizontal  branches,  the  mesh 
being  very  small. 

The  walls  of  the  tubes  are  built  up  out  of  a  thin  network  of 
fibres  of  two  kinds.  The  inner  part  is  a  sheet  of  fibre,  which  sur- 
rounds the  tube  itself;  the  outer  part  is  composed  of  palmate  ex- 
tensions of  the  inner  sheet  which  anastomose  with  each  other  in 
•very  direction.  In  this  way  they  give  a  cellular,  or  open  frill- 
like aspect  to  the  walls,  since  the  cells  or  frills  open  more  widely, 
or  fl.ue  outwardly.*  The  mesh  in  most  parts  has  a  qnadragonal 
form,  but  not  inlVoquently  has  also  the  usual  pentagonal  or  hexa- 
gonal outline  common  in  most  species  of  Afdysina.  The  filires 
irehoUow,  but  this  is  much  larger  in  the  vertical  or  primary*  fibres 
than  in  the  secondary  or  horizontal  fibres.  The  hollows  of  the 
primary  fihres  are  universally  fille<l  with  debris,  but  the  cavities 
u»  the  secondary  fibres  are  entirely  free  from  foreign  matter. 

AnolhiT  ver^'  curious  peculiarity  is  observable  in  the  structure 
^^'^  the  fibres.  The  central  core  of  debris  in  the  primary'  fibres  is 
surnuiiHbMl  by  a  cement,  apparently  of  keratode.  This  may  be 
•^•n  Hiieiv  the  secondary  fibres  branch  otf  from  the  primary  as  a 

^'J»tinuous  layer  running  across  the  open  face  of  the  secondary 

fibre. 

Tlu'  size  of  the  cavity  in  the  primary  appears  to  be  dependent 
^'i^^'n  the  quantity  of  the  debris  in  the  primar}'  fibres,  since  in  one 
i'r^^l'aration  the  cavity  of  the  primar^'^  fibres  became  as  small  as  in 

•"'•characteristic  is  not  shown  in  the  figures,  which  give  the  walls  a 
*wh*l  Mptct  ihey  do  not  naturally  possess. 
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tbe  eecontlary  fibi-es  wLenever  the  cnre  of  debris  failed  in  con- 
tiiiuit}'. 

The  diameter  of  tliis  bollow  vfli-ies  normally  from  one-balf  to 
one-eiglith  of  tlie  whole  diameter. 

These  facts  lead  to  the  uoncluBJon  that,  if  this  species  lived 
where  the  water  contained  do  sediment,  we  should  find  the  fibres 
with  an  exceedinji;  small  central  caviij'.  The  conc-entriu  coats  of 
keratode  comprising;  the  fibre  are  of  two  kinds  as  is  usual,  those 
which  are  primarily  formed  by  the  derm  and  those  subsequently 
deposited  l>y  the  meso-flerm,  the  former  being  lighter  colored, 
and  occupying  the  interior,  and  tlie  latter,  in  the  specimens  ex- 
amined, very  dark  colored  and  with  an  exceedingly  fibrous  as{>ect. 

This  tliickening  of  the  walls  of  tbe  fibre  by  meso-dermic  deiKtsits, 
and  the  small  size  of  ttie  central  cavily,  are  similar  to  the  charac- 
teristics of  Verongia,  to  which  also  the  form  of  the  fibre,  rounded 
rather  than  flattened,  approximates. 

This  species,  therefore,  presents  a  mingling  of  some  of  the  cha- 
racteristics of  Vnrongia  and  Aplynina,  and  also  possesses  a  curious 
reBeml>lance  to  the  true  Spongife  in  the  habit  of  taking  debris  into 
the  core  of  the  fibre. 

This  minglhig  of  characteristics  led  me  at  first  to  tbe  supposi- 
tion that  it  was  a  new  genus. 

U|K>n  reflection,  however,  I  do  not  think  that  these  character- 
istics justify  its  separation  from  the  genus  ApUjuina. 

The  peculiar  arrangement  of  the  filires  in  sheets,  and  their  re- 
semblnncG  in  structure,  far  outweigh  all  other  characteristics,  ami 
t  to  Ibu  silllu:;L-«lii<;ii  I  ln-lie 
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MayT. 

The  President,  Dr.  Rusohenberqer,  in  tlie  chair. 

Thirty-six  persons  present. 

A  pajwr  entitled  "  Descriptions  of  New  Species  of  American 
Bew/'  by  E.  T.  Cresson,  was  presented  for  publication. 
Tbe  death  of  Robert  Frazer,  a  member,  was  announced. 

On  Lepidurus  Couesii^  Pack. — Dr.  A.  S.  Packard  placed  on 
record  the  occurrence  of  Lepidurus  Couesii  in  northern  Utah. 
The  species  had  not  before  been  found  south  of  northern  Montana, 
Detr  the  Milk  River.  The  determination  was  baseii  upon  a  speci- 
men of  a  female  with  eggs,  sent  to  him  by  the  Academy  for  exami- 
nation. 

Tbe  President  read  the  following : — 
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nonCE  OF  THE  LATE  DE.  PICEESIHa. 
BY  W.  S.  W.  RUSCHEXBEROIR,  M.D. 

It  IB  a  custom  of  tliis  Society  to  announce  the  denth  of  every 
memher  or  corrc  Blonde  lit  when  it  occurs,  without  accompanying 
tbe  announcetuent  iritli  a  notice  of  liis  career.  From  this  uiietom 
may  he  excepteil  those  members  who  iiave  been  conspicuouB  by 
their  success  in  the  cultivation  of  natural  Bcience,  or  who  have 
won  the  general  approbAlion  of  the  Academy  by  generous  con- 
tribution towards  the  advancement  of  science,  or  who  have  largely 
aided  the  progress  of  the  Society  by  their  labors. 

For  such  reasons  it  seems  appropriate  that  the  archives  of  th« 
Society  slioulrt  contain  a  record  to  sliow  why  his  contemgwrary  and 
fellow-raembers  entertained  setitimcnts  of  sincere  respect  and  cor- 
dial esteem  for  the  late  Dr.  Charles  Pickering. 

The  records  show  that  Charles  Pickering,  M.D.,  of  Salem,  Mass., 
was  elected  a  tori-esponilent  of  this  Society  Nov.  28,  1826.  He 
had  tlicn  just  entered  the  twenty-second  year  of  hiB  age.  Early 
in  the  following  year  (1827),  he  becnme  a  rcBidcnt  of  Philadelphia, 
and,  therefore,  a  member.  From  that  date  until  1838  he  was  rarely 
absent  from  any  nieeliiig  of  the  Academy. 

At  that  time  the  details  of  the  atfairs  of  the  Society  were  con- 
ducted chiefly  by  standing  committees.  Dr.  Pickering  served  on 
the  Zoological  Committee  from  December  25, 1827,  until  January, 
1838,  ten  years;  on  Uie  Botanical  Committee  from  Dec.  2S,  1828 


78.]  NATURAL  S0IEN0E8  OF  PHILADELPHIA.  167 


previously  in  the  collection,  many  of  them  Mr,  Nuttall's 
pes,  he  intercalated  in  the  Schweinitz  herbarium,  attaching  an 
»l>ropriate  label  to  each.  On  the  24th  of  March,  1835,  on  motion 
[  Prof.  H.  D.  Rogers  it  was  unanimously  resolved,  "  That  the 
l\aiiksof  the  Society  be  awarded  to  Dr.  Charles  Pickering  for  the 
nghly  successful  manner  in  which  he  has  executed  the  very 
an\uou8  task  of  collating  and  arranging  the  extensive  herbarium 
of  the  Acadeni3\" 

The  work  done  by  Dr.  Pickering  has  contributed  much  to  facili- 
tate the  labors  of  his  successors  in  the  botanical  department  of  the 
Academy. 

On  the  26th  of  Jan.  1836,  on  motion  of  Dr.  Samuel  George 
Morton  it  was  unanimously  resolved ^  *'  That  the  grateful  thanks 
of  the  Institution  be  tendered  to  Dr.  Pickering  for  his  voluntary 
journey  to  New  Harmony,  the  faithful  execution  of  the  trust  re- 
posed in  him  of  selecting  from  the  library  of  Mr.  Maclure  such 
works  as  were  designed  for  the  Academy,  and  for  the  prompt  and 
loccessful  arrangements  made  by  him  for  the  transportation  of 
•aid  books  to  this  city." 

The  mission  just  referred  to  occupied  Dr.  Pickering  about  three 
Months,  and  brought  to  the  Academy's  library  an  af^dition  of 
»bout  2300  volumes  of  valuable  scientific  works. 

The  services  of  Dr.  Pickering  to  the  Academ}'  were  important 
in  every  sense,  and  are  worthy  of  grateful  remembrance. 

^Vhilc  laboring  for  the  Academy,  he  qualified  himself  perfectly 
to  discharge  efliciently  those  duties  which  devolved  upon  him  in 
iWs,  when  he  became  a  member  of  the  United  States  Exploring 
Ex|)e<liiion.  The  means  and  facilities  requisite  for  the  instruction 
»nd  training  of  students  of  natural  science  were  at  that  period  no- 
»l»ere  in  the  country  more  ample  than  in  the  Academy ;  and  it  is 
WlieviMl  that  at  this  time  they  are  not  better  in  any  other  institu- 
tion in  the  United  States. 

^n  the  19th  of  October,  1827,  Dr.  Pickering  read,  at  a  meeting 
of  iho  American  Philosophical  Society',  a  paper  "  On  the  Geo- 
?r»|»liical  Distribution  of  Plants,"  which  was  published  in  the 
tl»ird  vohime  of  the  Transactions  in  1830.  He  was  elected  a 
menjUrof  the  American  Philosophical  Society  Jan.  15,  1828,  and 
'^'Ifnedin  Nov.  1837. 
^Jt  was  elected  Recording  Secretary  of  the  Pennsylvania  Hor- 
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ticiiltural  Society  Feb.  1830,  and  served  till  Sei>t.  1831,  when  he 
resigned. 

In  conjunction  with  Jatnes  H.  Dana,  Dr.  Pickering  read,  Feb. 
20,  1838,  before  the  Yale  Natural  History  Society,  of  which  he 
was  a  member,  a  '^  Description  of  a  Crustaceoua  Animal  belonging 
to  tlie  genus  Caligus,  C.  Americanus,"  which  occupies  forty  pages 
of  vol.  xxxviii.  of  Silliman's  Journal. 

Dr.  Pickering  was  appointed  a  member  of  the  scientific  corps 
attached  to  the  United  States  Exploring  Expedition,  under  com- 
mand of  Lieutenant  Charles  Willies.  He  was  placed  on  board  of 
the  flag-sliip  Vincennes.  Tlie  expedition  sailed  from  HamptoQ 
Roads  August  10,  1838,  and  arrived  off  Sandy  Hook,  N.  Y.,  June 
10,  1 842,  after  an  absence  of  nearly  four  years,  lie  is  i-ecorded 
among  those  present  at  the  stated  meeting  of  the  Academy,  July 
5th,  and  frequently  afterwards  until  he  again  went  abroad.  The 
first  record  of  his  presence  after  his  return  is  May  20,  1845,  and 
from  that  dale  he  occasionally  attended  meetings  every  year.  He 
was  last  present  Noveml>er  T,  1876. 

October  11, 1843,  Dr.  Pickering  left  Boston  and  visited  Egypt, 
Arabia,  India,  and  the  eastern  part  of  Africa,  for  the  sake  of 
extending  and  verifying  observations  made  while  attached  to  the 
United  Slates  Exploring  Expedition.  Upon  his  return  he  settled 
in  Boston,  and  prepared  his  '^  Races  of  Man  and  their  Qeographi- 
cal  Distribution,"  quarto,  pp.  447,  published  by  Charles  C.  Little 
and  James  Brown,  Boston,  1848,  being  vol.  iz.  of  the  Exploring 
Expedition. 

Ill  18o0  lie  conliibnled  a  paper,  "Enumeration  of  the  Riices 
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1$BT,  which  is  pablished  in  vol.  xvi.  of  the  Smithsonian    Con- 
tributions to  Knowledge. 

The  "Geographical  Distribution  of  Animals  and  Plants.  Part 
II.  Plants  in  their  Wild  State,"  quarto,  was  published  by  the 
Naturalists'  Agency,  Salem,  1876.  It  is  preceded  by  a  note, 
"  The  following  524  pages  comprise  about  one-half  of  a  prepared 
volume,  the  printing  of  which  was  suspended  in  1860. — Charles 
Pickering." 

The  great  work  of  Dr.  Pickering's  life,  The  Chronological  llis- 
tory  of  Plants,  to  which  he  had  devoted  sixteen  years  of  laborious 
research,  was  only  recently  completed,  and  is  now  passing  through 
the  press. 

This  imperfect  summary  of  work  completed  is  suflBcient  evi- 
dence of  his  unremitting  industr}',  and  suggests  that  he  fully 
utilized  his  opportunities  to  qualify  himself  for  research  during 
the  ten  years  he  zealously  wrought  in  the  offices  and  on  the  com- 
mittees of  the  Academy.  He  was  certainly  a  distinguished 
alumnus  of  the  Institution. 

Dr.  Pickering  was  characterized  b}'  imperturbable  firmness  of 
purpose,  and  by  his  loyalty  to  truth,  and  integrity  in  every  sense. 
Ue  wiis  extremely  modest,  averse  to  parade,  and  remarkably  free 
from  pretension  of  every  kind.  His  acquirements  were  extensive, 
varied,  and  minutely  accurate.  His  friends  loved  him  for  his 
unaggressive,  always  tranquil  temper,  and  his  obliging  disposition. 
To  this  imperfect  outline  of  Dr.  Pickering's  scientific  career, 
tbough  a  thing  apart,  may  be  added  a  few  words  on  his  heredity. 
Colonel  Timothy  Pickering,  his  grandfather,  was  native  of  Salem, 
Maw.,  |)ut  his  active  participation  in  the  Revolution  brought  him 
to  Philadelphia.  He  served  in  the  army,  took  part  in  the  battles 
of  Hrandywine  and  Germantown,  and  was  present  at  the  surrender 
*'f  Yorktown.  He  was  appointed  Postmaster-General,  August, 
^'9-;  Secretary  of  War,  Jan.  1795;  and  Secretary  of  State,  Dec. 
I  n''5,froin  which  office  he  was  removed  May  12, 1800,  by  President 
I  J(»lm  Adams.  His  son,  Timothy  Pickering,  Jr.,  the  father  of  Dr. 
**i<.kering,  was  born  in  this  city,  Oct.  1,  1779.  He  graduated  at 
Harvard  College ;  was  appointed  a  midsliipmau  in  the  navy 
Jan.  17^  17 1)9,  served  creditably  one  cruise  under  command  of  the 
famous  Su^phen  Decatur,  and  resigned  May  2, 1801. 
"i»  father.  Colonel  Pickering,  had  aciiuired  extensive  tracts  of 
"^W  lands"  in  western  Pennsvlvania.     Finding  himself  in  re- 
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Btricted  circumstances  when  retnoved  from  office  by  President 
John  Adams,  he  determined  to  trAnsfer  his  family  to  those  lands 
with  a  view  to  their  settlement.  Timotliy  Pickering,  Jr.,  joined 
his  father,  and  settled  at  Starucca,  now  in  Susquehanna  County, 
Pa.  There  ho  marrie<l  Lureiia  Cole,  Dec.  29,  1804,  and  there  Dr. 
Charles  Pickering  was  born  Nov.  10,  1805.  His  father  died  May 
H,  1807.  in  Hie  twentj^ciglithyear  of  his  age.  A  few  years  prior 
to  thiadate  Colonel  Pickering  had  changed  bis  place  of  residence 
to  a  farm  at  Wenham,  near  Salem,  and  thither  he  took  tlie  widow 
and  ber  son  to  remain  members  of  liis  own  household.  There  Dr. 
Pickering  was  raised  and  educated  under  the  immediate  directioa 
of  bi^  mother,  and  the  supervision  of  his  distinguished  grand- 
father. He  was  a  member  of  the  class  of  1823  at  Harvard,  and 
graduated  from  the  medical  department  of  the  same  school  in 
1826. 

Dr.  Pickering  married  Sarah  S.,  daughter  of  the  late  Daniel 
Hammond,  Esq.,  in  1851.  lie  died  in  Boston,  .March  17,  1878, 
leaving  a  widow  but  no  child.  His  memory  will  be  affectionately 
cberislicd  by  those  who  knew  him,  and  his  works  will  secure  him 
respect  from  all  who  may  follow  the  same  paths  of  research. 
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May  14. 
Mr.  Tnos.  Meehan,  Yice-President,  in  the  chair. 
Tliirtj-one  persons  present. 
The  death  of  Prof.  Jos.  Henry,  a  correspondent,  was  announced. 

On   Parasitic  Worms  in  the  Shad, — Prof.  Leidy  stated  that 

during  the  last  month  he  had  received  letters  and  specimens,  from 

New  York,  Trenton,  Norfolk,  and  elsewhere,  with  information 

that  the  shad,  this  season,  was  much  infested  with  worms.     Two 

of  the  writers,  physicians,  had  expressed  apprehension  in  regard 

to  the  parasites,  and  supposed  that  they  had  traced  several  cases 

of  illness  to  the  use  of  shad  which  they  suspected  had  been  infested 

^•\lh  the  worms. 

The  worm  has  long  been  known  in  Europe  as  a  parasite  of  the 

Verriujr,  mackerel,  cod,  salmon,  and  other  food  fishes.     It  is  the 

FHaria  cajtsularia  of  Iludolphi,  or  the  Agamonema  capsularia  of 

IViening.     Prof.  L.  had  described  it  in  the  Proceedings  of  this 

Academy  in  1856,  from  the  shad  and  herring,  and  had  repeatedly 

ol»8erveil  it  in  the  same  fishes  every  year  since.    It  usually  infests 

ibu  internal  organs,  and  is  often  observed  encapsulated  in  a  close 

evil,  u|)on  the  roes,  the  intestines,  and  the  liver.     It  is  from  half 

an  iiuli  to  an  inch  or  more  long.     Most  individuals  have  a  few 

of  the  parasites,  and  sometimes  they  are  exceedingly  numerous. 

Tluv  a|)pear  not  to  affect  the  health  of  the  fishes  unless  they  are 

^'^ry  numerous,  when   they  impoverish    their   hosts.      Prof.   L. 

^)€lievnl  that  tliey  did  not  affect  the  wholesouieness  of  the  fish  as 

^"^xl,  and  perhaps  when  cooked  with  the  fish  were  equally  good 

*n<l  nutritious.     Like  others,  he  felt  an  antipathy  to  the  worms, 

*nd  he  was  in  the  habit  of  scraping  them  off  from  the  roes  of 

^ni<)k<Ml  herring  before  eating  these.     He  took  the  opportunity  of 

"'Idiiijr,  what  was  already  well  known  to  naturalists,  that  most 

•  *'>iin:il8  lire  infested  with  parasites,  which  were  transmitted  by 

letHliiig  on  one  another.     The  remedy  ngainst  transmission  was 

p^t.    He  who  uses  only  well-cooked  meats  need  have  no  appre- 

"*?Usion  of  worms  from  such  food. 

^}>me8  of  Euglypha^  Trinema^  PamphagnSy  and  Cyphoderia^ 
"*J^'*  Synonyma  and  Descriptions  of  New  Fo7nns. — Prof.  Joseph 
*'Kn»v  placed  on  record  the  following  synonyms  and  descriptions 
t>f  new  sjHJcies  of  Rhizopods: — 

^'  ^''«LYruA  Ai.vEOLATA,  Dujafdin,  Carter,  Wallich,  Hertwigand  Lesser, 
I'Hdy,  Schulze. 

f^"[lhj]tha  tubercutatUy  Dujardin. 

'^^'ffluyia  areolata^  D.  acanthophora^  D.  laevigata^  D,  striolata^ 
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D.  Florida,  D.  pilosa,  D.  molucvenna,  D.  Amphora,  D.  rectangu- 
larig,  D.  Roberti  Muller,  D.  aeriala,  D.  striata,  D.  Shannoniana, 
D.  gubacuta,  Klir. 

Euglypha  Imm'n,  E.  seligera,  I'erty. 

Euglypha  ampuUacea,  Hertnig  and  Lesaer. 

3.  EUOLTPRA  CrLtATA. 

Difflugia  ciliata,  D.  pilosa,  Seligeretla  citiata,  S.  pilosa,  Ehr. 
Euglypha  compressa,  Carter,  Leidy,  Subulze. 

8.  Bdolypha  beuinulom.  , 

Difflugia  Seminulum,  D.  Semen,  Aiinulina  Seminnhim,  Elir. 
Euglypha  bruntiea,  Leidy,    Euglypha  lincla,  Aiclier. 

4.  EooLTrHA  oLOBOSA,  Carter,  Leidy,  Scbulie. 
6.  EuoLTi'HA  epiNOBA,  Catler,  Leidy, 

e.   EuObTPRA  B' 


IHffltigia  strigoaa,  Elirenberg. 
Fieqnent  in  sphagnous  swamps  of  New  Jersey. 
7.  EcuLvrHA  CR18TATA,  Leidy. 


XfiiTow,  boltle-sliaped,  with  tbe  fundus  terminating  in  a  long 
spine,  riales  oval,  overlapping  at  the  bnrders;  tlic  ptntes  of 
the  month  from  4  to  6,  angular  aud  dentate  al  the  free  extremity. 
Length  ^th  mm.,  breadth  j'^th  mm.,  mucro  to  ^'gtb  mm.  long. 
Spliagnous  swamps  of  New  Jersey. 

S.  Euglypha  bracriata. 

Nearly  like  the  former,  but  without  the  mucronate  fundus,  and 
with  2,  4,  or  6  equidistnnt,  long  spines  diverging  a.  short  distance 
above  the  mouth.     Size  about  the  same  as  the  former,  and  found 
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12.    CvrnODERIA  AMPULLA. 

Dijfiiigia  Ampulla  (Werneck),  Elirenberg,  1840. 

Ih'jlfugia  Lagena^  D.  Seelandica^  D.  adunca^  Z>.  alabamensiSj  D. 
uncinnta^  Ehr. 

Ci/phoderia  margaritacea^  Schhimberger,  1845,  Freseiiius,  Car- 
ter, Hertwig  and  Lesser,  Leidy,  Scbulze. 

E  it  glyph  a  curvata^  Perty. 

Lagynis  haltica,  Sch^iltze. 

Ev'flypha  margaritacea^  Difflugia  margaritacea^  Euglypha  haU 
tica^  \Vallich. 

The  following  papers  were  ordered  to  be  printed : — 
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ELBHEHTB  OF  BISEBEIL  BTSTSK. 

Br  JACOB  ENNI8. 

Hitherto  the  t^ork  of  Astronomy  liae  been  mninly  on  our  solar  ' 
system.  Beyond  this  the  labor  of  astronomers  has  been  given  to 
individual  stars;  but  not  to  these  stars  as  n  body  formiug  our 
sidereal  Bysten.  The  time  has  now  come  when  the  sidereal  system 
ns  a  unit  must  be  made  in  all  its  vastness  a  distinct  object  of  in- 
vestigation. I  have  demonstrated  that  our  sun  acts  powerfully 
throngh  gravity  on  the  so-called  flxeil  stars,  and  must  receive 
powerful  action  in  return.  This  mutual  interaction  between  alt 
the  stars  would  bring  them  with  great  violence  to  this  common 
centre  of  gravity,  and  therefore  tliey  must  revolve  with  high 
velocities  around  that  centre  to  gain  a  corresponding  centrifugal 
force.  Now  first  we  learn  the  uses  of  sucii  high  velocities  as  those 
of  61  Cygni  .ind  of  Ai-ctnrus,  the  one  nearly  2000  and  the  other 
nearly  3000  miles  per  minnte.  In  my  Memoir  on  "Onr  Sidereal 
System,"  publishe^l  in  these  Proceedings  for  187fi,  1  demonstrated 
that  the  centre  of  gravity  of  our  sidereal  system,  around  which 
all  the  stars  revolve,  must  lie  in  the  plane  of  the  median  line  of 
the  galaxj',  th.tt  its  direction  is  not  far  from  the  south  galactic 
pole,  and  that  its  distance  is  not  far  from  that  of  the  stars  of  the 
fourth  magnitude.  Therefore  the  vast  multitude  of  the  stars 
visible  to  the  naked  eye,  aay  Rve-sixihs  of  Ihem  all,  must  lie  on  the 
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doing  I  will  merely  state  what  have  been  my  own  studies  on  this 
subject  a  few  years  past. 

First.  After  learning  the  proper  motion  of  a  star,  the  first  thing 

to  l>e  done  is  to  lay  down  the  line  of  its  nodes  on  the  plane  of  the 

galnxy.     This  is  in  many  cases  a  most  difficult  task.     But  the 

(Hsier  ones  are  to  be  determined  first ;  and  these  are  situated  in 

the  vlosc  neighborhood  of  both  galactic  poles.     After  the  proper 

motions  within  30  de;rrees  of  both  poles  have  been  finished,  as 

Dearly  as  possible  for  the  present,  then  the  other  proper  motions 

more  distant  from  these  poles  will  be  more  advantageously  studied. 

Second.  The  galaxy  must  be  divided  into  360  degrees ;  because 

the  galactic  plane  roust  be  the  basis  of  sidereal  astronomy ;  and 

to  this  all  sidereal  motions  must  he  referred.     I  propose  that  the 

initial  point  for  Duml>ering  the  degrees  on  the  galactic  circle  be 

the  point  where  the  median  line  of  the  galaxy  intei*sects  the^ioliptic, 

near  the  convergence  of  the  three  bright  constellations,  Orion, 

Gemini,  and  Taurus.     From  these  the  numbers  should  run  south- 

^istwardly  until  the  galactic  circle  be  completed. 

Third.  The  median  line  of  the  galaxy  should  be  precisely  deter- 
mined. This  is  necessary  before  we  can  tell  where  it  intersects 
the  ecliplic.  This  median  line  must  be  conspicuously  drawn  on 
all  btar  maps  and  celestial  glolxjs,  and  the  galactic  degrees  must 
Iw  nuniberetl  thereon.  Its  distance  from  a  parallel  great  circle 
nm!»t  l»e  accurately  maintaine<l  all  around.  For  on  tliis  distance 
'^•cnds  the  determination  of  our  own  distance  from  the  sidereal 
^'•tre.  All  this  will  necessitate  a  careful  study  of  the  galaxy — 
Its  breadth,  contours,  and  real  position  among  the  stars. 

Fourth  After  finding  as  nearly  as  possible  the  line  of  the  nodes 
<>f  any  star  on  the  galactic  plane,  the  next  thing  to  be  done  is  to 
•l*'tenninc  the  inclination  of  its  orbit  to  that  plane.  Here  again 
^eiind  that  the  stars  easiest  to  begin  with,  are  those  nearest  the 
R*l.U'tie  poles.  The  planes  of  their  orbits  are  nearly  at  right 
'"Ifles  to  the  plane  of  the  galaxy. 

F>^h.  After  the  median  line  of  the  galaxy  has  been  ascertained 
*'»d  aecurately  drawn,  we  can  then,  and  not  until  then,  determine 
*"<*  |K)8ition8  of  the  galactic  poles. 

'^iith.  After  establishing  the  sidereal  poles,  it  will  be  important 
"»at  We  construct  sidereal  globes,  having  parallel  circles  concen- 
^^'^'  ^ith  the  i)oles,  and  also  meridian  lines.  These  will  assist  in 
^^^  very  im|K>rtant  work  of  finding  the  lines  of  the  nodes,  and  the 

4 
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inclinations  oftlie  orbital  planes.  The  numbering  of  tlic  meridians 
sboukt  Iiegin  at  the  intersection  of  the  median  line  of  tbc  galaxy 
in  or  near  Orion ;  and  tlie  nnmbera  should  be  identical  with  those 
on  tlie  median  line  of  the  galaxy.  Tlie  numbering  of  the  parallels 
should  begin  at  the  north  galactic  pole,  and  continue  to  1S0°. 
They  should  read  S.  N.  P.  D,,  that  is,  sidereal  north  polar  distance. 
As  the  object  of  these  sidereal  globes  must  be  to  discover  the  real 
nature  of  sidereal  motions,  so  those  stars  atone  which  have  known 
proper  motions  should  be  admitted  on  the  globes.  All  else  would 
only  confuse  the  attention  and  obstruct  discovery. 

Seventh.  To  discover  which  way  around  the  Milky  Way  re- 
volves, is  a  grand  object.  It  must  revolve  in  its  own  plane  lik« 
a  great  wheel.  This  is  obaolutcly  necessary  from  the  fact  of  ths 
intergravitation  of  the  stars.  But  with  the  swiftest  stellar  veloci- 
ties yet,known,  say  3000  miles  per  minute,  about  40  years  would 
be  required  for  the  galactic  stars  to  move  through  one  second  of 
arc.  Therefore  we  have  no  present  data  to  learn  anything  of  the 
galactic  revolutions  from  its  own  stars.  Uence  to  attain  our 
purpose,  we  must  study  tbc  motions  of  the  larger  magnitude  atara 
wliich  are  situated  in  the  dii-ection  of  the  galaxy.  Because  many 
of  these  must  have  the  same  motion  as  the  galaxy  itself,  especially 
those  far  out  toward  tlie  galaxy ;  therefore,  the  more  distant  stara 
in  the  direction  of  the  galaxy,  especially  those  with  very  alow 
proper  motions,  will  give  us  the  most  information. 

Eighth.  One  of  the  fundamental  elements  in  sidereal  astronomy 
is  the  point  in  space  toward  which  our  sun  is  tending.     The  bigh 
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ot  })e  altogether  barren ;  for  the  facts  detected  in  the  discussions 
laj-  lie  turned  to  better  account  with  a  better  theory. 

1  have  clearly  shown  in  my  former  paper  on  "Our  Sidereal 

>ystem"  that  the  point  in  space  toward  which  our  sun  is  moving, 

must  be  sensibly  the  same  during  two  or  three  centuries,  that  is, 

dnring  all  the  time  in  which  the  positions  of  the  stars  have  been 

accurately  observed  and  recorded.    I  submit  the  following  as  being 

a  l)ettcr  guide  for  finding  that  point.     As  the  circumference  of  a 

circle,  more  strictly  speaking  a  tangent,  is  alwaj's  at  right  angles 

to  a  radius,  so  the  direction  of  our  sun's  motion,  if  its  orbit  be 

nearly  circular,  must  be  nearly  at  right  angles  to  the  direction 

toward  the  centre  of  our  sidereal  system.     Having  found  that 

centre  approximately,  we  now  know  the  zone  in  the  heavens,  in- 

dnded  in  a  few  degrees  on  each  side  of  a  great  circle,  where  to 

look  for  the  point  in  space  to  which  our  sun  is  hastening.     But  if 

the  sun's  orbit  be  strongly  elliptical,  and  if  its  present  position  in 

tiiat  orbit  be  not  near  the  apsides,  then  this  zone  in  the  heavens 

must  be  a  little  widened.    Still,  even  if  widened,  we  may  be  happy 

to  know  where  it  lies.     It  must  correspond  very  nearly  with  the 

plaxy.    This  results  from  the  fact  that  the  direction  toward  our 

sidereal  centre  is  nearly  perpendicular  to  the  galactic  plane.    Any 

point  in  the  constellation  Hercules  cannot  be  the  point  we  seek, 

for  it  is  too  far  from  the  galaxy. 

Ninth.  It  will  be  an  assistance  to  workers  in  sidereal  astronomy 
to  make  what  maybe  called  sideriums.  These  should  stand  in 
the  same  relation  to  our  sidereal  system,  that  planetariums  hold 
*o  our  solar  sj'stem;  but  their  structure  must  be  very  different 
'^roin  planetariums.  We  have  all  seen  during  our  recent  centennial 
^*'lel>ralion  many  little  flags  with  their  staffs  stuck  in  a  central 
^11;  and  as  their  staffs  were  all  of  the  same  length,  they  formed 
'glolxj  of  little  flags.  A  siderium  must  have  a  central  ball  made 
^f  Rod  wood  or  cork.  In  this  ball  must  be  stuck  thin  sharp> 
pointed  rods,  and  their  outer  ends,  instead  of  flags,  should  bear 
l>asUslK)ard  arrows,  representing  the  directions  of  stellar  flights, 
^^ntlio  arrow  should  be  written,  or  printed,  the  name  of  the  star, 
MCI  Cygni,  and  the  different  lengths  of  the  arrows  might  aid  to 
••low  their  relative  velocities.  The  lengths  of  the  rods  should 
•^ow  the  relative  distances  of  the  stars  from  the  sidereal  centre. 
*^  the  cases  of  two  stars  of  the  second  magnitude,  one  in  the 
^ij'tciion  of  our  sidereal  centre,  and  the  other  in  apposition,  the 
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lengths  of  tlie  rods  holding  the  nnows  slioiiUl  liear  tlie  proportion 
to  each  other  of  about  as  I  to  3.  The  positions  and  inclinations 
of  the  rods  should  represent  the  inclinations  of  the  stellar  orbits 
to  the  galactic  plane.  The  galaxy  sliould  bo  represented  hy  a 
circular  lim  held  at  some  distance  beyond  the  arrows,  by  about  4 
supporting  radii  or  spokes. 

Tentli.  All  the  star  catalogues  should  be  immediately  compared 
to  learn  the  precise  amount  of  their  known  proper  motions  and  to 
discover  new  ones.  It  is  now  23  years  since  any  general  work  of 
this  kind  has  been  done.  Main's  catalogue  of  proper  motions  was 
presented  to  the  Royal  Astronomical  Society  in  1850.  Since  then 
all  tlie  more  accurate  observations  and  star  catalogues  have  been 
made,  and  therefore,  more  valuable  results  might  now  be  obtained. 
Comparisons  of  the  recorded  positions  of  the  soutliem  hemisphere 
stars  are  particularly  needed;  for  in  that  hemisphere  but  little  is 
known  of  the  stellar  motions. 

Eleventh.  New  observations  should  immediately  be  made  of 
every  star  whose  pro{>er  motion  has  been  announced,  or  even 
suspected;  this  would  give  accuracy,  firmness,  and  confidence  to 
the  data  which  must  be  employed  in  the  construction  of  this  new 
system  of  sidereal  astronomy. 

Twelllh.  In  order  to  determine  which  way  the  galaxy  wheels 
around  in  its  mighty  circle,  it  is  of  the  utmost  importance  that 
the  positions  of  many  hundreds  of  its  stars  should  be  ascertained 
with  the  strictest  precision  and  without  any  delay.  This  would 
be  of  no  benefit  to  us;  but  wliat  a  rich  legacy  would  such  deter- 
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Thirteenth.  Sidereal  mathematics  will  open  new  problems  of 
:ceeding  grandeur.  In  our  solar  system  there  is  a  controlling 
antral  sun,  and  in  the  mundane  and  other  planetary  systems, 
lere  is  a  controlling  central  planet.  But  our  sidereal  system  is 
[lied  by  no  central  sun,  and  its  subordinate  clusters,  such  as  the 
^leiwles,  Coma  Bcrenicis,  those  in  Hercules,  and  many  otiiers  are 
qually  without  a  central  bod}'.  The  common  centre  of  gravity 
n  the  general  sj'stem,  and  the  subordinate  local  centres  in  the 
various  clusters,  are  the  controlttng  powers.  And  they  will 
demand  new  mathematical  processes,  and  lead  to  new  improve- 
ments in  mathematical  science. 

I  have  demonstrated  how  a  revolving  nebulous  globe  may 
Abandon  all  its  material  as  rings,  which  ma}'  break  up  into  stars, 
and  how  these  stars  must  continue  to  revolve  in  the  same  paths 
villi  the  rings  until  they  be  deflected  from  these  paths  by  pertur- 
bations. 

One  of  the  sublime  problems  of  sidereal  astronomy  will  be  the 
amount  of  centripetal  force  in  the  entire  sidereal  system.  This  must 
be  told  by  the  centrifugal  force,  and  this  latter  will  have  to  be  de- 
tennined  bv  the  velocities  of  the  stars  in  their  revolutions,  and  bv 
their  distances  from  the  sidereal  centre.  Judging  from  the  extreme 
velocities  of  some  stars,  velocities  of  2000  or  3000  miles  per  minute, 
veWitios  greater  than  any  in  our  solar  system,  we  must  conclude 
that  the  common  centripetal  force  toward  the  centre  of  our  side- 
leal  system  is  very  great. 

lu  our  solar  system  the  centripetal  force  is  greater  toward  the 
centre  of  the  system;  but  this  is  not  true  in  our  sidereal  s^'stem. 
A  |)article  a  hundred  or  a  thousand  miles  below  the  earth's  surface, 
w  not  itn|>elled  by  gravity  toward  the  earth's  centre,  as  strongly 
M  one  ou  the  surface — the  same  principle  rules  in  our  sidereal 
•ysteni. 

As  the  asteroid  Pallas  has  been  drawn  by  perturbation  as  far 
w  al)ont  3.*)  degrees  from  its  original  plane,  so  it  can  be  shown 
^'»t  |iertnrbations  may  deflect  some  stars  away  from  the  galactic 
l»l>neao  as  to  revolve  at  right  angles  to  it.  Other  stars  may  be 
^l^^flitted  eciually  far  in  the  opposite  direction.  Then  these  two 
^U  of  stars  will  revolve  in  opposite  directions  around  the  sidereal 
^uirti.  And  when  this  happens  to  many  stars,  the  system  must 
"^)mc  p:h>bular  in  shape,  like  many  nebulte  which  are  distanc 
••'^Imal  systems.     %e  dynamics  of  such  systems  must  be  new 
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olijecU  of  ninthcmatical  research,  especially  in  the  fHce  of  tkc 
aiiDoiincemciit,  tliat  tlic  etability  of  our  solar  ayBlem  dcpentls  on 
tiie  movemeiits  of  all  its  meiubera  in  the  same  plane,  and  in  tlie 
aamc  tli  recti  on. 

When  two  stars  move  with  high  velocities,  in  contrary  direc- 
tions, around  the  sidereal  centre,  and  approach  near  to  eacli  other, 
they  will  not  come  in  contact,  unless  their  lines  of  motion  meet 
at  the  same  time  in  the  same  point;  hut  they  may  come  iiidia- 
solubly  within  each  otlicrs'  ^avitating  force,  and  thus  form  a 
double  star.  So  triple  stars  may  be  formed,  and  multiple  stars, 
and  clusters  with  hundreds  and  even  thousands  of  members. 

The  ultimate  revolutions  of  Ruch  clusters,  each  one  around  its 
own  centre,  and  altogether  around  the  general  sidereal  centre,  are 
absolute  necessities.  These  motions  must  be  the  resultants  of  the 
prior  individual  motions,  and  of  the  effects  of  gravity  from  closer 
contiguity.  To  follow  them  all  by  calculation  will  be  a  nev  aad 
difUcult  task.  This  paper  is  not  designed  to  pursue  these  matlie> 
m.ttical  processes,  but  only  to  indicate  some  of  the  new  and  grand 
problems  which  sidereal  astronomy  must  open;  problems  very 
different  from  any  in  our  solar  system. 
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DE8CEIPTIOK8  OF  KEW  SPECIES  OF  NORTH  AMERICAN  BEES.' 

BY  E.  T.  CRESSON. 

rigont  nigerrima. 

?.— Piceous-black,  the  pubescence  black:  sides  efface  broadly, 
nd  the  cheeks,  pale  sericeous ;  clypeus  broad,  the  apical  middle 
oveate;  tips  of  mandibles  brown;  scutellum  broadly  rounded 
)ehind;  metathorax  smooth  and  polished;  wings  fuliginous,  apex 
mbliyaline,  stigma  yellowish ;  abdomen  shining.    Length  .25  inch. 

Hah,  Mexico  (Sumichrast).     One  specimen. 

MgoiA  nigra. 

9— Shining  black,  the  pubescence  black;  face  and  cl3'peus  with 
fc  pile  sericeous  pile;  flagellum  dull  testaceous  beneath;  wings 
fuucous,  whitish  at  tips;  pubescence  of  legs  fuscous;  abdomen 
Mirrow,  polished,  more  or  less  brown  at  base.     Length  .20  inch. 

Hab,  Mexico  (Sumichrast).     Three  specimens. 

MfoAA  perilampoides. 

9 — Black,  opaque;  head  and  thorax  densely  punctured,  the 
latUr  coarsely  and  confluently  so  above,  clothed  with  a  short  pale 
glitUring  pubescence;  face  with  a  silvery -cinereous  pile;  labruni, 
^'I'**  of  mandibles,  and  antenna*  fulvo-testaceous;  narrow  lateral 
^J^rgin  of  mesothorax,  apical  margin  of  scutellum,  and  a  round 
*H  on  each  extreme  basal  corner,  luteous ;  scutellum  snbtrian- 
?"ljir,  flat,  projecting  over  the  metathorax,  the  apex  emarginate; 
^'ula*  brown  ;  wings  smok\%  paler  at  base  ;  legs  brown,  paler  at 
'•aHaiifl  apex;  abdomen  short,  broad,  two  basal  segments  shining, 
pi'vous,  the  remaining  segments  covered  with  a  pale  golden-seri- 
<^<'»is  pile.     Length  .18  inch. 

^i'ik  Mexico  (Sumichrast).     Five  specimens. 

^n*  thoracica. 

^ — Fulvo-testaceous,  opaque;  vertex,  flagellum  above,  meso- 
"^'Tax.  spot  on  pleura,  and  base  of  second  segment  of  abdomen 
^''>re  or  less,  fuscous  or  black ;  the  pubescence  on  vertex  and 
^"'^rnx  alK>ve  fuscous,  elsewhere  it  is  pale;  wings  yellowish  sub- 

Thi'  typoH  of  \\\p  8|H*cio8  described  in  this  paper  arc  to  be  found  in  the 
'^'•'niiou  of  the  American  Eotomological  Society. 
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lijalinc,  slightly  dusky  at  tips;  abdomen  short,  golden -Bericeau 
Length  .22  incli. 

Hab.  Mexico  (Suniichmst).    Two  Bpecimens. 
Ittnpedik  kbdomtn&lii. 

9. — Robust,  block,  t be  aMomcn  ferrugiDous;  aides  of  fKceiiDJ 
cheeks  witti  a  wliitiuh  pubescence;  tip  of  clyi^eus,  and  antcnt 
l>cnealli  brown ;  thurax  brond,  smootb  and  shining,  lateral  uigkf 
of  pi'othornx  prominent,  subspinoae;  tegiilm  piceoiis;  wingifofr 
cons,  siibhyaline  nt  tips,  stigma  and  nervures  pale,  the  first  ^ec>^ 
rent  nervuie  uniting  with  the  second  transverse  cubital  Dcrvnie; 
legd  black,  with  the  pubescence  hlnck,  that  on  tips  of  posteriof 
tibiie  exteriorly  tinged  with  ferruginous,  tibial  spurs  black;  «biio- 
mcii  short,  broad  at  base,  shining,  the  ajiex  fringed  with  fiilvooii 
and  the  ventral  segments  with  long  white  pubescence.  Lenglk 
.30  inch. 

% . — Narrow  line  on  sides  of  face,  most  of  clypens,  short  tttM- 
verse  line  above,  labium,  mandibles  except  tips,  line  on  toft' 
beneath,  line  on  each  side  of  prothornx  above,  poBtscutelluin,Mi 
last  joint  of  tarsi,  yellowish-white;  scutellum  with  short  dam 
black  pubescence;  wings  paler  than  in  f ;  legs  brown,  simple,  tte 
2>ubescence  black ;  abdomen  flai'o-tcstaceous,  shining,  the  apietl 
segments  fringed  with  white  pubescence.    Length  .85  inch. 

J/iih.  Mcxii<.  (Siiiiiicbrast).     Two  specimens.     This  si>ecies 
-,  but  has  a  sliorter,  broader. 
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of  Mcood  aMominal  segment  more  or  less  tiugcd  with  brown,  and 
prrr  r  diTMlcd. 


f.  Black:  vertex,  thorax  above,  and  first,  second,  and  basal 
mUWt  of  third  aMominal  segments,  clothed  with  a  dense  bright 
ienuD-yellow  pubescence;  elsewhere  the  pubescence  is  black; 
«iDg«  fuliginous,  violaceous,  much  darker  at  base;  clypeus 
•»Qr»th,  shining,  finely  and  sparsely  punctured,  depressed.  Length 
j>o..9o  inch. 

9. — Like  the  9,  but  smaller,  with  the  basal  half  of  third  seg- 
•rst  sometimes  3'ellow.     Length  .A0-.75  inch. 

\. — Face  narrow,  ey'es  unusually  large;  face,  vertex,  occiput, 
tborsx  a1»ove,  [msterior  femora,  and  the  first,  second,  third  and 
ka»sl  ni«lflle  of  fourth  segments  of  alMlorocn,  bright  lemon-y'ellow. 
hntftth  .65  inch. 

//dA.  Colorado  (Mr.  IL  K.  Morrison).  Numerous  specimens. 
Tkb  is  a  very  handsome  si^ecies,  the  yellow  being  of  a  bright  and 
Waatiful  sliade. 


:.«— Hlack:  face,  vertex,  occiput,  anterior  half  of  mosothorax, 

^f■'.lnut••l  lor  a  hhort  diAlauce  down  on  each  side,  clothed  willi  a 

U7}  )«al«*  CH'hra(*eouH,  nonictimes  nciirly  wliite,  pnltesccnco;  on  the 

•riti'itum  and  alMlomen  ab<A'e  the  pulieseenco  is  yellow,  thnt  on 

».^lvti;(-ffi  genenilly  having  a  browish  Hhade  in  certnin  li^litH;  elso- 

wL«rr  \U%-  pulti'iicfnot*  in  black,  cxwpt  on  veutt-r,  where  the  peg- 

arr.:«  mre  friu^etl  at  a|>ex  with  whitish  hnir;  disk  of  niesothornS: 

•»otb  mitd  iioIiaIkmI,  the  pubeHceuee  on  eaeh  hide  black;  clypeus 

•B^T'th  and  |ioli«hi*<l,  t  ran  Aversely  depressed  at   tip;    the  space 

^«t««^ii  the  c\es  anil  base  of  mandibles  greater  than  usual ;  wings 

ffLs^Dr*!  with  fuftcous,  darker  at  base.     Lenpfth  .S()-.^5  inch. 

7. —  Like  the  female,  bul  Hninller.     Leii<(th  .(*•.'>  iurh. 

* The  pntii*si*en<*i*  on  cheeks,  sides  of  thorax  and  beneath,  and 

c«   >^«,  whiti«ih,  and  that  on  aUlomcu  above  paler  than  in  the 
2r<aak-.      Leri};th  .70  inch. 

//•^.  <'eih>rado.  New  Mexico,  Utah,  Nevada.  Kiijht  specimens. 
T^;»  !•  rl'VM'ly  allieil  io  borvalitt  Kirby,  but  is  r4>adily  disiiu^uislied 
k^  sbr  pulK*M*vncc  of  the  head  ami  thorax  anteriorly  being  whltlnU, 
iaaI  ^«  that  on  alnlomen  alx>ve  l>eiug  entin*ly  yellow. 
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Bambai  fclidn*. 

?. — Black,  tliG  pnl>esccncG  long  and  loose;  that  on  occiput,  a 
slight  admixture  on  face  and  vertex,  anterior  margin  of  meao- 
tliorax,  sides  of  thorax,  scutellum,  and  first  and  fourth  segments 
of  abdomen,  pale  yellow  or  ochraccous ;  tliat  on  second  and  third 
segments  mostly  fid vo-fer rug i nous,  mixed  with  blaek  on  middle 
and  sides ;  elsewhere  the  pubescence  is  black ;  clypeus  sparseljr 
puni:tiired, labrum  with  fulvous  hair;  wings  stained  with  fuscous, 
darker  at  base  and  at  tip  of  marginal  cell ;  tarsi  pale  sericeous, 
fulvous  beneath.    Length  .70  inch. 

Ilab.  Aleutian  Islands  (Ileni-y  Edwards).    One  specimen.    The 
pubescence  of  the  abdomen  is  longer  than  usual,  and  the  colors 
are  not  very  decided. 
Bombni  Edwudsii. 

9- — Black;  vertex,  thorax  above  except  disk,  sides  of  thorax, 
first  segment  of  abdomen,  basal  middle  of  second,  apex  of  fourth, 
and  sides  of  fifth  clothed  with  a  lemon-yellow  pubescence;  else- 
where it  is  black  except  a  slight  admixture  of  yellow  on  the  face 
above  antcnnie;  di^^k  of  mesothorax  smooth  and  polished,  with 
black  pubescence  on  each  side;  wings  stained  with  fuscous,  darker 
at  base.    Length  .70-.T5  inch. 

S. — Black;  middle  of  face,  vertex  more  or  less,  mesothorax 
anteriorly,  scutellum,  sides  of  thorax,  femora  beneath,  Srst  aocl 
fourth  segments  of  abdomen  and  vcuter,  clothed  with  pale  j'ellow 
liubescencc;  elsewhere  it  is  black;  wings  subhyaline,  dusky  on 
apical  margin  ;  tarsi  more  or  less  fulvous.     Length  Ab  inch. 
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llab.    California  (Crotch).      Three   specimens.      A   handsome 
species. 
BombiU  Coiip«ii. 

9. — Short,  robust,  black;  vertex,  thorax  anteriorly,  laterally 

and    beneath,  scutellum  and   two  basal   segments  of  abdomen, 

clothecl  with   an  ochreous-yellow  pubescence,  tliat  on   the  two 

tpiral  segments  fulvous  yellow;    elsewhere  it  is  black;    wings 

stained  with  fuscous.     Length  .65  inch. 

tiah,  Canada  (Mr.  Wm.  Couper).     Two  specimens.     The  black 
band  between  the  wings  is  unusuallj*  broad. 

Vmlnu  Pntnmmi. 

9;— Black;  thorax,  except  a  black  band  between  the  wings, 
two  basal  segments  of  abdomen  above,  lateral  apical  margin  of 
thelbird,  and  the  venter,  clothed  with  ochreous-yellow  pubescence, 
tiiat  on  the  fifth  segment  and  apex  of  fourth  fulvous-yellow;  else- 
where it  is  black,  except  a  slight  admixture  of  yellow  on  the  face, 
vertex  and  femora  beneath ;  face  long,  clypeus  smooth  and 
polished,  the  space  between  eyes  and  base  of  mandibles  greater 
thin  U8nal ;  wings  stained  with  fuscous.     Length  .75  inch. 

Hoh.  Colorado — Alpine.  One  specimen  collected  by  my  friend 
Mr.  J.  Duncan  Putnam  in  the  month  of  July. 

IniVtti  or«^neniii. 

^.— Black,  clothed  with  a  long  dense  pale  lemon-yellow  pubes- 
cence, that  on  disk  of  mesothorax  and  scutellum,  and  on  segments 
^  of  abdomen  above,  more  or  less  black,  and  that  on  the  two 
•pical  segments  fulvous-yellow;  wings  hj'aline,  slightly  dusky  on 
•pical  margin.     Length  .55  inch. 

Hah.  Oregon  (U.  Edwards).     One  specimen. 

iNibu  bifariof. 

9 — Black  ;  face,  vertex,  occiput,  a  broad  band  on  thorax  ante- 
riorly extending  a  short  distance  down  on  each  side,  scutellum 
except  middle,  base  of  femora  beneath,  sides  of  basal  segment  of 
•h(h»nieii,  fourth  entirely,  apical  margin  of  the  fifth,  and  the  venter 
clothtMl  with  pale  lemon-3'ellow  pubescence,  that  on  the  second 
•egment,  except  basal  middle,  and  the  third  entirely,  of  a  beanti- 
^ol  orange-fulvous ;  elsewhere  the  pubescence  is  black,  except  on 
posterior  tibiffi  and  tarsi  where  it  is  fulvous;  wings  pale  fuligi- 
nous on  apical  margin.  Length  .60-.70  inch. 
13 
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S. — Like  tlie  female,  but  much  smaller,  and  with  the  yellow 
pubescence  often  much  paler.     Length  .40-.45  inch. 

Eab.  Colorado,  Vancouver's,  British  America.  This  istiloseljr 
allied  to  temat-iug,  Say,  but  may  be  distinguished  froni  that  species 
by  the  bronder  black  band  betweeo  the  wings,  by  the  yellow  on 
scutellum  being  divided  into  two  spots,  by  the  black  pubescence 
on  basal  middle  of  second  abdominal  segment,  by  the  firth  seg- 
ment being  fringetl  at  apex  with  yellow  hair,  and  by  the  pubes- 
cence on  posterior  tibiie  being  fulvous. 
Bttmbni  ttnprobni. 

% . — Blai'k,  clothed  with  a  short  dense  lemon-yellow  pubescence, 
that  on  disk  of  mesothorax  more  or  leas  black,  but  not  extending 
laterally  to  the  wings ;  face  very  narrow,  the  ej-es  being  unusually 
large;  wings  staincil  with  yellowish  fuscous;  legs  clothed  with 
black  pubescence,  that  on  femora  more  or  less  yellow,  basal  joint 
of  posterior  tarsi  fringed  behind  with  pale  hair;  abdomen  witb  the 
fourth  and  flftli  segments  black,  more  or  less  fringed  at  apex  with 
yellow,  apical  segments  with  fulvous-yellow  pubescence.  Length 
.C0-.7O  inth. 

Hab.   Colorado  (Morrison).     Two  npceimena.     This  has  the 
same  form  as  the  %  of  peimgytoanicuis  De  Geer. 
Bombn*  mixtni. 

5, — Black;  bend  and  thorax  clothed  with  pale  yellow  pubes- 
cence, intermixed  with  black  on  face,  vertex  and  thorax  above; 
between  the  wings  a  broad  bnnd  of  black  pubescence  slightly 
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9 . — Black  ;  h«id,  thorax,  ami  two  basal  Begmenta  of  abdomen 
lotbed  tiitlt  a  dense  lemoti-yellon'  pubescence,  tbnt  on  skies  of 
Ttrx  inix«l  with  Itlfick ;  betweun  tlie  wings  a  distinct  well-defined 
nnd  or  black  putiesecnco;  wings  f\iliginoU8  on  apical  margin; 
igB  with  black  iinlwacence,  that  on  femora  beneath  yellow,  and 
on  liliiiL-  at  tips  more  or  less  fUlvons,  tarsi  fulvo-sericeous; 
I  ami  fourth  segments  of  abdomen  clothed  witli  dense  orange 
kilroiis  pubesccnop,  yellow  on  extreme  sitles  and  on  venter;  two 
i|>tcal  segm<tnt9  black.  I>englh  .t>0  inch. 
Hab.  Oolomdo  (Morrison).  Four  specimens.  This  is  allied  to 
lon/roH*  Cress.,  but  readily  distinguished  by  the  black  band 
iMweeii  tbo  wings  being  wejI-deRned,  and  by  the  yellow  pubes- 
tenee  on  mcsothorax  anlertorly  and  on  sciitellum  not  being  inter- 
ttked  with  black  as  it  is  in  Jlavi/rom. 
Intu  TSBaoawvatli. 

I.— Black;  head,  thorax,  and  legs  clothed  with  lenion-j-ellow 
piibHcenc<%  slightly  mixed  with  black  on  sides  of  face  and  vortex; 
Uuwn  tb«  win{{8  a  tolerably  well-defined  band  of  black  pnbes- 
vnet-  win)^  hyaline,  faintly  dusky  ou  apical  margin ;  tarsi  pale 
bfowo;  abdomen  with  the  first,  basal  middle  of  second  and  fourth 
w^rnentK  and  venter  with  yellow  pubescence,  that  on  sides  of 
■"wnil  and  the  third  segments  rulvoiie,  and  that  on  apical  seg- 
**>ilii  black,  sometimes  intermixed  with  yellow  on  apical  margin 
■Ml  tiilw;  oc(-aaional1y  there  is  a  patch  of  black  pubescence  on 
■Ww  of  mieond  segraimt.  Length  .4f>-.50  inch. 
Bab.  Vanconrcr's  Island  (II.  Kdwarda).    Ten  specimens. 


ni  formly 
1 


f — Black,  clothed  with  Jot  black  pubescence; 
■l^dl  fiiwniu,  with  a  violaceous  reflection;  posterior  tibiee  an 
••{•of  tami  browli,  basal  Joint  of  the  later  fulvo-fuscons  witliin 
tkinl  wfpDent  of  abdomen  clothed  with  a  yellow  pubescence. 
l*npli  -90  iiwli. 

5— Like  the  femnV,  but  smaller.    Length  .fift  inch. 

fltil'.  Mexico  (Sumichrast).     Twetva  specimens.     A  hsndsome 
•pwiw. 
**Ank«r»  nplstrata. 

l-— Hlaek ;  head,  thorax,  and  basal  segment  of  abdomen  clothed 
•ilt  doDBo  ochraceoua  puhcacenct!,  that  ou  sides  of  face,  vertex, 


^^ 
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and  mcaothornx  sliglitly  mixed  with  black,  thnt  on  cheeks  and 
thorax  lieiicatli  pale  ochraccous;  clypeiis  (except  a  broad  trana- 
veree  black  bnnd  at  base,  narmwed  laterally,  and  narrow  apical 
inargin),  a  transverse  line  above  clypeus,  sides  of  face  extending 
narrowly  half  way  up  the  orbits,  labrum  except  a  black  siK>t  on 
each  side  at  base,  spot  on  base  of  mandibles,  and  scape  beneath, 
while;  wings  faintly  dusky  on  apical  margin;  legs  clothed  with 
pale  ochracGOUS  pubescence,  that  on  basal  joint  of  posterior  tarsi 
within  black,  lips  of  tarsi  pale  fulvous,  intermediate  tarsi  slender, 
eimiile,  basal  Joint  of  posterior  pair  robust,  simple;  abdomen 
black,  with  a  slight  bluish  reflection,  apical  margin  of  segments 
i-fi  (lull  whitish,  with  a  rather  narrow  even  band  of  appressed 
whitish  pubescence,  apical  segment  bilobate  at  tip ;  extreme  sides 
of  venter  with  long  whitish  pubescence.     Iiength  .50  inch. 

Hub.  Texas  (Belfrage).  Two  specimens.  In  this  and  all  the 
following  8|iccics  describetl  under  this  genus,  the  second  submar- 
ginal  evil  of  anterior  wings  is,  unless  otherwise  mentioned,  sub- 
triangutitr  and  receives  the  first  recurrent  nervure  at  or  about  the 
middle. 
Aatkophora  atbaaa. 

V. — Itlaek;  clothes)  with  a  whitish  pubescence,  that  on  vertex 
and  thorax  above  tingeil  with  ochraceous  and  mixed  with  black; 
clyi>oU8  eonduenlly  puncture<l  and  depressed  at  tip;  wings  hy»- 
liiu',  faintly  dusky  on  apical  margin;  legs  with  white  pubescence 
long  on  the  femora,  tip  of  basal  joint  of  |M3terior  tarsi  with  a  tuft 
of  blaik  hair,  the  pubescence  on  ibe  inside  fuscous;  6rst  b> 
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IMtirsoerKv,  tlinl  on  scntellnm  nnd  inetnltiornx  rnro-rerniginnim; 
iringa  stigblly  atnoky,  subiriilest^ent ;  Ipgs  binuk,  clothed  witb 
kliu-k  pubescence,  long  on  femora  and  wliite  on  cnxie  «iid  trodian- 
len>,  four  anlerior  tibiiu  above  |)ale,  n  small  silvery  wliitc  spot  on 
ip  of  posterior  femora  aliove ;  ah.iomen  wiili  a  sliglit  liluisb 
ilescpnce,  basal  segment  clathed  with  a  fulvous  pubescence, 
rpical  margin  of  seumenls  1-4  narrowly  yellowiBli-wliile,  extreme 
Mv*  if  the  segments  with  a  |ifltcli  of  vrhite  pubescence,  that  on 
,iic«l  scgmrnt  black;  ventral  segments  fringed  with  white  liair. 
•ngth  Aa  Inch. 

S  - — Clyjieufl,  line  alxive,  sides  of  face,  Inbrum  except  two  spots 
It  littM,  sc3i|>e  lienoath,  and  narrow  apivnl  lUArpin  of  nbilniiiinal 
fe«gmcnts  1-5  white;  legs  nifo-piceniis,  witb  eliort  black  piibes- 
Ceace.  that  on  coxie,  and  tips  of  four  anterior  tibiie  white;  other- 
«u«  ft>  ill  9.    Length  .15  inch. 

Bab.  I'orto  Ilieo  (Mr.  Leopold  Krug).     Two  specimens.     This 
UttoBoly  allied  to  tricvtor  Fab. 
lan>vrb«n  mAbllii. 

?  — ISbck  ;  head,  thorax,  legs,  and  basnl  segmrnt  of  abdomen 
c1>]tliri|  with  a  dense  cinereous  pubescence,  that  on  vertex  tinged 
*ilh  oc'hraceous  and  that  on  thorax  above  slightly  so;  wings 
bintly  diiitky ;  tibiie  and  bnsul  joint  of  the  tarsi  within  clothed 
»llh  hlnvk  (Mibescrncc,  that  on  the  Ittttcr  nhove  bliu'k,  more  or  less 
Biiied  with  white  at  base  ;  abdomen  smooth  and  shining,  witl^  a 
•liglit liluish  iridescence,  apical  mtirgin  of  second  and  third  sfg- 
■wilt  ntrrnwiy  fringed  with  white  pubescence,  fourth  and  fifth 
•fniinlii  wi(h  sparse  long  white  hair,  more  dense  on  ajws  of  lirtli 
••pntnl  which  has  a  i>atoh  of  blnck  pubescence  on  npic&l  mldilie ; 
"nirtl  (egments  fringed  with  long  white  pubescence.  Length 
■«--«6  ini-li. 

t^-CloMily  rcMcmhlrs  the  9;  sides  of  face.clypcus,  line  above, 
"•"Hiin  vxeept  two  black  dots  at  base,  and  scape  beneath,  yellow- 
•••"■•hiif;  inicrmediaie  tarsi  long  and  slender,  terminal  joint 
"'"tHl  Iflierally  with  blaok  hair;  segments  2-1)  fringed  at  npex 
*'')>  "hj(e  pubescence,  broiully  so  on  o  and  d;  otherwise  as  iu  9. 
•"•Pii  .i;u  Inch. 
"'1.  Texas  (Belfrnge).     Three  specimens. 


^■—Blaek;   head,  thorax,  legs,  and  base  of  abdomen  clothed 
"111  a  long  whitith  cinereous  pubcaceucc,  that  on  vertex  and 
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thorfiz  above  more  or  less  mixed  witb  black;  a  sublaDceolate 
mark  on  eacb  side  of  tbe  face,  clypeus  except  two  spots  at  base, 
Ubnim  and  scape  beoeatb  pale  yellow  or  yellowiBli-white  ;  wings 
byaline,  faintly  dusky  on  apical  margin;  legs  clothed  above  with 
wbite  pubescence,  that  beneath  except  on  coxre,  black,  middle 
joints  of  tarsi  fulvous,  intermediate  pair  long  and  slender,  ciliated 
witb  long  fulvous  pubescence,  tbe  first  and  lost  Joints  black,  the 
latter  ciliated  laterally  with  black  hair,  posterior  legs  simple; 
abdomen  with  the  two  basal  segments  clothed  with  wliitisb  cine- 
reous pubescence,  the  two  apical  segments  more  or  less  silvery 
cinereous,  third,  fourth,  and  fifth  segments  clothed  with  black 
pubescence,  slightly  mixed  with  pale  on  apical  margin;  seventh 
segment  subbidentate  at  tip.    Length  .50  inch. 

Hab.  Colorado  (Morrison).     Four  specimens.     This  is  closely 
allied  to  unina  Cress.,  the  form  of  tbe  legs  being  tbe  same, 
especially  that  of  the  intermediate  tarsi. 
Anthophota  pulfl«a. 

%, — Black,  clothed  with  a  cinereous  pubescence,  more  or  less 
intermixed  with  black,  especially  on  thorax  above;  sulilanceolate 
mark  on  sides  of  face,  clypcus  except  two  spots  at  base,  labrum 
except  two  B|)ots  at  base,  and  scape  beneath  pale  yellow;  wings 
subhyaline ;  legs  clothed  with  black  pubescence,  very  long  on 
femora  beneath,  that  on  coxte  and  trochanters  long  and  white, 
tips  of  tibiee  with  short  white  pubescence,  the  tarsi  fringed  with 
loug  white  hair,  intermediate  tarsi  long  and  very  slender,  fringed 
behind  witb  long  while  hair,  intermixed  with  black  on  basal  joint; 
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>f  abdomen  shining,  clothed  with  a  very  short  black  pubescence, 
.lie  apical  margin  with  a  more  or  less  interrupted  fringe  of  whitish 
lair;  extreme  sides  of  abdomen,  ai^>ex  of  fifth  segment  except 
niddle  and  sides  of  ventral  segments  clothed  with  long  white 
)ubescenoe.     Length  .50  inch. 

% . — Resembles  the  9 ;  lanceolate  mark  on  sides  of  face,  clj'peus 
except  lateral  suture,  labrum  except  two' spots  at  base,  and  scape 
)eneatb  yellow  or  yellowish-white;  intermediate  tarsi  long,  slender, 
simple,  basal  joint  of  posterior  pair  with  a  short,  stout  tooth  on 
oner  edge;  abdominal  segments  1,  2,  and  6  with  cinereous  puhes- 
rence,  sometimes  that  on  3-5,  which  is  generally  black,  is  more 
>r  less  intermixed  with  cinereous.     Length  .50  inch. 

Ilab.  California,  Nevada  (H.  Edwards).     Seven  specimens. 

^thophorm  moeida. 

9 . — Black,  clothed  with  an  ochreo-cinereous  pubescence,  very 
dense   on   thorax;   wings  subhyaline,   second   submarginal  cell 
su)>quad rate,  the  first  recurrent  nervure  uniting  with  the  second 
transverse  cubital  nervure ;  the  pubescence  on  basal  joint  of  the 
tarei  mostly  black ;  the  pubescence  on  base,  sides,  and  apex  of 
abdomen  long,  that  on  third,  fourth,  and  fifth  segments  more  or 
leu  black,  the  fifth  segment  having  a  fringe  of  dense  ochraeeous 
pobeseence  at  tip ;  ventral  segment  fringed  with  long  pale  pubes- 
cence.   Length  .55  inch. 

Uab,  Colorado  (Morrison).  One  specimen.  This  species  re- 
•embles  Edwardaii^  but  is  easily  separated  by  the  form  of  the 
second  submarginul  cell  which  is  normal  in  tiiat  species,  being 
Bubtriangular  in  shape  and  receiving  the  recurrent  nervure  at 
about  tlie  middle. 

Aatbphora  mlMrmbiUs. 

I— Black;  the  entire  insect  clothed  with  a  cinereous  pubes- 
cence, intermixed  with  black  on  vertex  and  thorax  above,  tliat  on 
the  alxiomen  above  shorter  and  thin,  not  concealing  the  surface; 
Darr«)w  line  on  sides  of  face,  hooked  beneath,  and  a  large  subtre- 
^^'1  mark  on  clypeus,  yellowish-white ;  antennae  entirely  black ; 
^^H^  hyaline,  second  submarginal  cell  narrow,  subquadrate, 
^•eiving  the  first  recurrent  nervure  at  the  tip  and  very  nearly 
nniiiiig  with  the  second  transverse  cubital  nervure ;  legs  sleilder 
w<l  simple.     Length  .50  inch. 

^^h,  California  (II.  Edwards).     One  specimen. 
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AnthoplioTa  KorrlMni. 

% . — Blflck ;  liead,  thorax,  legs,  and  basal  segment  of  abdomen 
ctotlicd  with  a  ileiine  ochraceotia  pitbcsceDce,  nearly  white  on 
checks  and  thorax  beneath,  that  on  tliorax  above  sometimes 
Tulvo-ochi-aceous ;  aides  or  face,  cly  pens  escept  a  dot  oi)  each  side, 
a  transverse  line  above,  and  the  scape  l>eiieath  white  ;  wings  hya- 
line, second  submaiginal  cell  subqiiadrate,  being  slightly  narrowed 
above,  and  receiving  the  first  recurrent  nervnre  near  the  tip;  legs 
slender  and  simple,  the  pubescence  on  posterior  legs  mostly  black; 
abdomen  shining  black,  the  first  segment  clothed  with  oeliraceoHs 
pubescence,  and  the  apicnl  segment  has  a  more  or  less  conspicuous 
sihery  pile.     Length  .50  Inch. 

Bab.  Colorado  (Morrison).     Four  specimens. 
AatlioplLDrm  CrotebU. 

%. — lilack  ;  head,  thorax,  legs,  and  base  of  abdomen  clotbed 
with  a  fulvo-ocbraceous  pubescence ;  sides  of  face,  clypcus,  labrum, 
mandililes  except  tips,  and  scape  beneath, yellow;  wings  hyaline, 
slightly  dusky  at  tips ;  intermediate  tarsi  very  long  and  slender, 
pale  brown,  liinged  with  long  pale  hair,  the  apical  or  claw  joint 
blai'k,  and  ciliated  laterally  with  long  dense  black  hair,  like  ft 
feather;  abdomen  with  short  black  pubescence,  except  on  the  two 
basal  segments  where  it  is  ochraceoiis,  and  longer  on  the  first, 
apical  segment  fringed  with  white  pubescence.     Length  .50  inch. 

Bab.  California  (Crotch).  One  s|)ecimen.  The  apical  Joint  of 
intermediate  tarsi  is  more  broadly  ciliated  than  any  species  known 
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Ibe  two  apical  segments  clothed  with  black  or  fuscous  pubescence, 
sometimes  with  a  mixture  of  pale  on  the  sides;  in  one  specimen 
tberc  is  an  indistinct  oblique  line  of  pale  pubescence  on  each  side 
of  third  segment  and  a  narrow  line  on  lateral  apical  margin  of 
fourth  segment;  venter  entirely  black.     Length  .60  inch. 

^.— Pul>eseencc  of  head,  thorax  above  and  basal  segment  of 
abdomen  bright  ochraceous ;  clypeus,  labrum,  and  spot  on  man- 
dibles, yellow ;  antenna;  as  hong  as  head  and  thorax,  black,  rufo- 
piceous  beneath,  third  joint  about  one-third  the  length  of  fourth  ; 
disk  of  mcsothorax  and  scutellum  above,  and  pleura  at  sides  and 
beneath,  clothed  with  black  pubescence,  a  slight  mixture  of  pale 
pul)escenee  beneath  tegulse ;  tegulro  dull  testaceous  ;  wings  pale 
fuscous;  legs  clothed  with  short  black  pubescence,  that  on  ante- 
rior iWm  and  tarsi,  and  all  the  coxfe,  golden  ochraceous,  and  that 
on  tips  of  four  posterior  tibifle  ochraceous,  tips  of  tarsi  ferrugi- 
nous, tibial  spurs  pale,  intermediate  tarsi  long  and  rather  slender; 
line  at  extreme  base  of  second  segment  and  a  short  oblique  line 
on  each  side  of  third  segment  of  short  dense  ochraceous  pubes- 
cence, extreme  sides  of  sixth  segment  with  a  short  acute  spine,  tip 
of  tpical  segment  golden  above;  venter  shining  black,  piceous  at 
^.    Length  .55  inch. 

Hub.  Georgia  (Morrison,  Ridings).  Ten  specimens.  The  pubes- 
<^Dce  on  mesothorax  of  9  is  sometimes  entirely  black. 

lK*U«Mdei  moroM. 

?.— Black;  head  clothed  with  ochraceous  pubescence  which  is 
mixd  with  black  on  vertex  and  occiput;  thorax  clothed  with  a 
•horttlense  black  pubescence,  that  on  prothorax  above  and  a  slight 
•tlnuxinre  on  metathorax  ochraceous;  disk  of  mesothorax  nude, 
•parsi'ly  punctured^  wings  short,  subhyaline,  nervures  fuscous, 
•^'ond  submarginal  cell  shorter  than  first,  second  subtruncate  at 
•l*x  and  narrowed  nearly  two-thirds  towards  marginal ;  legs 
dollied  with  short  black  pubescence,  the  posterior  tibirc  and  tarsi 
*'lh  long  dense  yellow  pubescence,  which  on  the  tarsi  within  is 
fusooiiH;  alxlomen  cl(»thed  with  blac'k  pubescence,  that  on  lateral 
"margin  of  basal  segment  ochraceous;  narrow  basal  margin  of 
•^ond  segment,  a  narrow  suboblique  line  on  each  side  a  little 
W'hind  the  middle,  and  broad  apical  margin  of  third  and  fourth 
•*KW»  en  I H,  covered  with  a  dense  appressed  ochraceous  pile;  two 
'pical  segments  fringed  with  fuscous  pubescence;   venter  with 
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black  pubescence,  apical  margin  of  the  aegroeots  dull  testaceoD*. 
Length  .60  inch. 

JJab.  Mexico  (Sumichraat).     One  specimen. 
H«liiMd«i  noutanBK. 

9. — Black,  shining;  face,  djpeuB,  and  Ial>rnm  with  short  pile 
pubescence  slightly  mixed  with  black,  that  on  vertex  and  ocdpat 
long  and  black,  nnd  on  cheeks  long  and  white ;  tips  of  maodiblei 
fulvous;  anterior  half  of  mesotliorax  and  the  pleura  laterally  and 
beneath  clothed  with  dense  blnck  pubescence,  that  on  mesotfaonx 
posteriorly,  scutellum,  and  metsthorax  fulvous;  tegulee  fUlvo-tei- 
taceoua  ;  wings  BubhyaliDc,  dusky  at  tips,  nervures  black,  second 
Bubmarginal  cell  small,  narrow,  about  one-third  the  length  of  Drat, 
the  first  recurrent  ncrvure  uniting  with  the  second  transrent 
cubital  nervure,  third  submarginal  broadly  rounded  at  tip  and 
narrowed  one-third  towards  marginal;  pubescence  of  legs  entirely 
black,  tips  of  tarsi  ferruginous  ;  abdomen  shining,  basal  segment 
with  a  long  thin  pale  fulvous  pubescence,  and  at  sides  of  two 
apical  segments  a  tuft  of  whitish  pubescence;  venter  fringed 
laterally  and  at  apex  of  segments  with  pale  pubescence.  Leagtl 
.55  inch. 

%. — Labnim  whitish;  antennte  rather  longer  than  the  body, 
robust,  black,  flagellum  dull  fcitvoiis  beneath,  third  joint  very  slioit 
about  equal  with  the  second,  the  fourth  twice  as  long  as  the  Uiree 
iiits  taken  tojieLlier;  the  black  pubesconec  on  meaotiiorMi 
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I . — Clj  peufl,  labrum,  ami  spot  oti  hase  of  mnndibles,  yeilowisli ; 
lt«»n»  B3  lutifc  fts  lii.-ml  and  tliurax,  fulvous,  brown  above,  Llie 
lint  Joint  mIiiiuL  one-foarlli  the  lengtU  of  fuurlli ;  legs  nitli  tnixe<1 
ncoDs  &ud  ocbrai-couB  pubeaceiicf?,  laiai  with  black  hair,  apieal 
Aola  rt-rrngitiHUH;  base  anit  sides  of  iwo  basal  ecgincnta  of  abilo- 
3  iBtl  extreme  Hides  of  third  segni<;&t  with  whitish  pubescence, 
B  {ndislitict  oblique  line  of  pale  fuscous  piibeBcence  on  each  side 
r  third  and  fourtU  segments;  sixth  segmeut  with  an  acute  tuoth 
B  nch  extreme  Nide.    l^eiigth  .50  inch. 

ffab.  Goorgia  (Bidinga,  Morrison).  Nine  specimens.  The  ?  of 
8  8f>e<^iea  closely  reacinbloa  that  of  lieaponi^a  Sinilh,  which,  bow- 
iver,  baa  tbe  ptil-isccDce  of  thorax  bcueiitb  and  of  four  untcrior 
ty;*  etMtr\y  black. 
bliMMM  Mlxrifiou. 
t. — ^hibII,  nibust,  black,  clothed  with  black  pubescence,  that 
It  Docipat,  thorax  nbovt:,  and  estieme  base  of  abdomen  pale  och- 
imuai;  antcnnie  very  short,  flagelUim  subteslaooous  beneath;  a 
mn  patch  of  pale  ocbraceous  pubesoeucu  beneath  tegulie,  nhii-h 
llpioviiua;  wings  liyntioe,  tiervnrcs  black;  second  subinarginal 
eilliimaU.  lesn  ttinn  half  the  length  of  first,  receiving  the  first  re- 
cuTcnt  tiervurc  very  near  the  apex,  third  submarginal  about  throe 
timtt  longer  than  second,  rounded  at  Up  and  narroncd  one-half 
to'inti  iDarginal',  pubeacence  of  lega  entirely  black;  abdomen 
ng,  the  pubcucvncc,  except  on  basal  segment,  short  and  black. 
i^fik  At}  inch. 

Bab.  (Ulifornia  (Crotch).     Tlirec  Bpccimens. 
■•limta  Bdwud*U. 

l~It1iK'k;  bead,  thorax,  legs,  and  base  of  abdomen  clolhed 
■'ill  B  Arnne  fulvo-ocbraccous  pubcst'encc,  which  is  jialer  on  sides 
•"^Urmaih;  cl}-|>eus  and  labrum  yellowlah;  aiitcnnro  reaching 
^ymi  first  abdominal  segment,  entirely  black,  crcuulatcd  toward 
■iKlUrd  Joint  Hhorlur  than  Itrst;  wings  hyaline,  uervurcs  fuscous, 
••woil  lubinarginal  coll  moru  than  half  Ibe  length  of  first,  the  third 
^•fWy  iruncaU  al  tip  and  then  suddenly  narrowed  one-half 
lO'snli  marginal;  tarsi  long  and  slender,  especially  the  iutenne- 
''<itc  pair,  ainiplu,  the  baaal  Joint  of  posterior  pair  fringed  with 
'*>"(  pak  hair;  abdomen  •hiniiig,  basal  segment  densely  clothed 
»  long  ocbraceous  pubescence,  which  extends  more  or  less 
""  l«»c  aud  oidei  of  second  segment ;  remalnitig  segments  above 
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clutlieil  with  a  short  bln<;k  pubescence,  longer  at  sides  and  at  tip; 
sometimes  tlie  foiirlli  ami  6rtli  segments  have  each  a  narrow,  in- 
distinut,  subapical  fascia  of  white  pu1>esceiice;  venter  clothed  with 
pale  pubescence  at  extreme  sides  of  basal  segments.  Length 
.50-.55  inci). 

Hab.  CaliTornia  (H.  Edwards}.     Six  specimens. 
KaliHodai  esUfomiM. 

%. — Black;  liead,  thorax,  legs,  and  base  of  abdomen  densely 
clothed  with  a  palo  yellowish-white  pubescence;  clypeus  and 
labrum  jcllow;  aiitennie  reaching  to  tijy  of  first  aUlominnl  seg- 
ment, entirely  black,  the  apical  joints  subcrcnulated,  third  joint 
ioug,  attenuated  towards  base,  rather  longer  than  first  and  accond 
taken  together,  joints  of  the  flagellum  long  and  flattened  and  sub- 
cariiiate  laterally;  tegulie  dii)]  testaceous  ;  wings  hyaline,  nervures 
fuscous,  second  sulimarginal  cell  half  the  length  of  firat,  third 
shorter  than  first,  snhiruncate  at  tip,  and  narrowed  less  than  one- 
half  towar<Is  marginal;  iutermedinte  tibiffi  dilated  and  subdcntate 
beneath,  Iheir  tarsi  long  and  slender,  basal  joint  long,  black, 
slightly  curved,  dilatett  near  base  beneath  and  attenuated  to  tip, 
and  fringe<l  beneath  with  dense  fulvous  hair,  remaining  joints 
elongate,  ferniginous;  basal  joint  of  posterior  tarsi  narrow,  flat, 
black,  fringed  beneath  with  short  and  at  tip  with  long  fulvous 
hair,  at  the  tip  within  a  slender  incnrvcd  acute  tooth,  apical  joints 
ferniginous;  abdomen  shining  black,  two  basal  segments  clothed 
with  |)ale  yellowish  pu))escence,  long  on  first  segment,  remaining 
segments  and  venter  with  short  black  pul>escence,  that  on  apex 
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nee,  tarsi  fuIvouS|  the  basal  joint  of  posterior  pair  fringed  with 
ng  yellowish  hair;  intermediate  tibioe  short,  dilated  and  toothed 
ncath  towards  base  and  with  a  short  aeiite  spine  at  tip  above, 
most  hidden  hy  the  dense  white  pubescence,  their  tarsi  long  and 
snder,  the  basal  joint  subfiisiform,  more  strongly  narrowed 
wards  tip,  which  is  slightly  dilated  and  produced  behind  into  a 
ominent,  somewhat  curved  subacute  tooth,  remaining  joints  long 
id  slender;  abdomen  shining  at  tip,  two  basal  segments  with 
.'nse  ochraceous  pubescence,  shorter  and  paler  on  second  seg- 
ent,  remaining  segments  with  black  pubescence,  interspersed 
ith  long  scattering  pale  hair,  sixth  segment  generally  with  a 
arrow  fringe  of  whitish  pubescence ;  sometimes  segments  3-6 
ave  each  an  indistinct  subapical  fascia  of  cinereous  pubescence, 
acre  distinct  when  viewed  in  certain  lights;  venter  with  mixed 
>ale  and  black  pubescence.     Length  .50  inch. 

Uab.  Colorado  (Morrison).  Six  specimens.  Allied  to  calif  or- 
nxcQ^  but  smaller,  and  easily  separated  by  the  form  of  the  inter- 
mediate tarsi. 

ItUnodei  fratar. 

I.— Black;  head  and  thorax  clothed  with  a  dense  cinereous 
pubtscence,  more  or  less  tinged  with  ochraceous  above  and  pale 
beneath;  clypeus  and  labrum  yellow;  antcnnte  three-fourths  the 
length  of  the  body,  entirely  black,  crenulated  towards  apex,  third 
joint  very  short,  about  twice  the  length  of  second ;  wings  hyaline, 
^ith  fuscuus  nervures,  second  submarginal  cell  large,  two-thirds 
tl»e  length  of  first,  the  third  broadly  truncate  at  tip  and  narrowed 
*ore  than  one-half  towards  marginal ;  legs  thickly  clothed  with 
^liit«  pubescence,  tarsi  fulvous  at  tips,  clothed  at  base  beneath 
^itli  dense  golden  hair,  the  posterior  pair  fringed  with  long  pale 
^ir,  intermediate  legs  simple,  the  basal  joint  of  their  tarsi  long 
^Q'l  narrow;  abdomen  rather  shining,  with  a  changeable  pale  sub- 
pruinose  pile,  first  and  second  segments  with  a  thin  pale  pubes- 
^oce,  longer  on  the  first,  segments  3-6  each  with  a  more  or  less 
^•tinct  fascia  of  whitish  pubescence,  more  dense  ft  and  6,  sides 
^^  apical  segments  with  long  pale  hair;  venter  piceous,  almost 
^«de.    Length  .50  inch. 

Uah.  Colorado  (Morrison).  Six  specimens.  This  is  closely 
allied  to  honeata  Cress.,  from  Texas,  which  has  the  abdomen  dis- 
tinrtly  banded,  the  labrum  black,  and  the  antennas  shorter,  with 
(lie  third  joint  longer  than  in  the  present  species. 
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MtUiMlM  lapidA. 

%^ — Black;  head,  thorax,  legs,  and  base  of  abdomen  clothed 
with  an  ochraceoua  pubescence,  that  on  thorax  above  more  or  lest 
tinf{ed  with  fulvous,  and  very  dense;  clypeue  and  labrum  pal« 
yellow;  antennie  rather  longer  than  head  and  thorax,  enlirelj 
black,  subcrenutated  towards  tip  and  flattened  and  aubcarinatt 
laterally,  third  joint  three  times  longer  than  second  and  less  than 
balf  the  length  of  fourth;  wings  hyaline,  with  pate  fuscous  nervares 
second  eubmarginal  cell  half  the  length  of  first,  receiving  the  re 
current  nervure  very  near  the  tip,  the  third  broadly  subtruncatc 
at  tip  and  narrowed  nearly  one-half  towards  marginal ;  tarsi  eZ' 
cept  base  fulvous,  intermediate  pair  long  and  very  slender,  thf 
basal  joint  narrowed  to  tip,  slightly  twisted  and  curved,  basal 
joint  of  posterior  pair  fringed  with  long  yellowish  hair;  alxlomen 
shining,  two  basal  segments  clothed  with  pale  yellow  pubescence 
short  and  paler  on  the  second,  segments  2-6  each  with  a  narrow, 
even,  apical  fringe  of  pale  cinereous  pubescence,  sides  of  apical 
segments  with  a  few  long  whitish  hair;  venter  piceous,  almosi 
nude.     Length  .45  inch. 

Hab.  Texas  (Belfrage);  Colorado  (Morrison).  Three  specimen  a. 
Also  closelj'  allied  to  koneala,  but  smaller  and  with  differently 
formed  intermediate  tarsi. 


9. — Large,  black;  face  with  a  short  grtseoDs  pubescence,  occi- 
put and  thorax  with  a  dense  fulvo-ochraceous  pubescence;  clypeui 
coarsely  and  conRuently  punctured ;  mandibles  fulvous  near  tips; 
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Coloriflo  (Itidiitfca,  Morri«ftn).     Five  «i><^innni».    A  Tcry 
«peci«s  having  Itic  Ktnlotntnnl  TiiBciiE  broad  and  diaUDcl. 


^.r^BUdi ;  Iwsd,  tborax,  and  haw  of  aMomen  clotbed  with  a 
irvoensa  pnl>e«>!eucp,  ■trougl)'  tii)|^cd  with  yellow  al>ove; 
id  lalirum  ydlnwUh •white;  tii«  of  iiinndiblrM  pale;  an- 
itilrds  Ilin  length  nf  btHly,  entirety  bini-k,  BubercDulaUtd 
U|i,  thin)  jnint  nNxit  three  times  the  length  of  nocond; 
■M\y  tin||e>I  with  yellnwlsb,  Dervurea  pale  fuftCons,ftccond 
lal  i-etl  qundrate,  afrv  than  half  the  length  of  Unit,  tiis 
lljr  tmnent«  at  tip  and  narrowed  al>out  ooe-hnlT  towards 
1«^  cltilhHl  with  pale  oohraeeous  piibescenoe,  dense 
«4  IWtdib  wn  baae  nf  larai  lienenth;  tntcriuedlnt«  laral  alender, 
MMpIr.  »i—  t......i  i.L,„t  .ii|.ht]y  curved,  post'^rior  pair  fringed  with 

Wf  ;  flr»t  M-gment  of  alHlomen  clothed  with 

•  kit;.-  . .  remaining  Regments  with  a  very  short 

nmn-.' .    ,  1^  more  dense  liefflrt'  apex,  and  forming  a 

■n  or  ir*m  diiituct  white  Iwnd,  and  lnteTH|H<rat.>d  with  longer 
■itad  paJe  and  htaek  scattering  hairs ;  VEnter  brown,  the  xidtit  of 
Ifct  WfownU  rrtnyvl  wltli  pale  pube«c«iire.  Length  .45~.&0  Ineh. 
ihb  Tru«(lMrNKe);  Colorado  (Itiding*).  Three  siM-cimvns. 
1\ia  auy  b«  the  %  of  tpeciota. 


9, — Black;  head  clot  lied  with  a  dense  cinereous  pnbcecenee; 
d^TMsflnt-Iy  anti  eon 8 neatly  pitnelurvtl;  apical  half  of  mandllilua 
Wfras;  tlmrxx  Biul  ImmsI  •egm^nt  of  stHbimen  with  a  short 
4Mt  falntas  pntwvcentv,  very  ilense  on  thorax,  enlirvly  conceal- 
ki| lb«  sorbce ;  le^ular  pale  fulvuus;  wlnga  pale  fuliginous,  with 
(  TiutancHM  reflection,  ncrvnres  black,  second  siibmarginal  cell 
>^(  half  ibe  length  of  flrst,  the  third  brostlly  roumleil  at  Up, 
Wiarrowrd  on*  half  tuwanU  marginal ;  l^s  cloiLod  with  dark 
lUtniii  u..i-^.,.,,. ..  ».!,.,.|t  na  hsMil  Joint  of  anterior  tarsi ;  abdo- 
**s  ■  -.  iir  of  dcn*«  appreaaed  white  pul>esovnee, 

*^"|  ,  nnd  one  nneli  on  third  and  fourth,  that 

^  <lic .  jjicrally,  two  apical  segments  and  venttf 

***Uiri  with  black  pahescence.     Length  .10  inch. 

t— ClypMua,  labrnto,  and  spot  at  bn»e  of  mandibles  yallowlsli- 
*Mti  antenna  scarcvly  aa  long  a«  head  and  thorax,  black,  afileal 
^M|lai|,  BBfliniiMta  aod  acuta  at  tip,  three  basal  Jointa  brownish, 


SOO  PROOEEDINGB  OF  TBI   AOADEMT  Of  [1878. 

pubescent,  the  tliir<1clavnte,flbout  equal  in  length  with  the  fourth; 
thorax  as  in  ?;  irings  sulihyaline,  fuliginous  and  subviolnceous 
on  apical  margin  ;  legs  clothed  with  fulvous  pubescence,  tarsi 
simple  and  subrohust;  the  four  white  bands  on  abdomen  leal 
distinct,  subinterrupted,  and  sometimes  subobsulete;  sides  of 
sixth  segment  with  a  short  acute  tooth.     Length  .55  inch. 

Bab.  Georgia  (Morrison).    Three  specimens.    A  very  pretty 
species.    The  £  antennie  are  acutely  pointed  at  tip. 
KsliuodM  gMrgies. 

% . — Black  J  head,  thorax,  and  base  of  first  segment  of  a<>domeii 
clotlied  with  a  short  dense  ochraceoue  pubescence;  clypeus,  labrum, 
snd  base  of  mandibles  yellow,  the  Intter  fulvous  near  tips ;  antennie 
as  long  as  head  and  thorax,  tliird  joint  twice  the  length  of  second, 
the  flngelhim  dull  fulvous  beueath ;  wings  tinged  with  yellowish, 
the  apical  margin  dusky  and  suh violaceous,  nervures  fuscous, 
second  submarginal  cell  large,  three- fourths  the  length  of  first,  the 
third  rounded  at  tip  and  narrowed  one-half  towards  marginal; 
legs  clothed  with  dull  ochraceoua  pubescence,  that  on  four  poste> 
rior  tihiie  and  tarsi  fuscous  or  black,  extreme  tips  of  their  tibiie 
with  a  tuft  of  whitish  pubescence,  tarsi  simple,  subrobust,  tips 
dull  ferruginous ;  apex  of  abdomen  with  rather  long  black  pubes- 
cence, the  ochraccous  pubescence  on  base  of  first  segment  extends 
narrowly  down  on  the  sides  of  second  and  third  segments;  ■ 
narrow  band  at  base  of  second  segment  and  a  broader  band  on 
third  and  fourth,  slightly  oblique  laterally  and  subinterrupted 
medially  of  appressed  white  pubescence ;  there  is  a  slight  indica- 
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mrfin,  nenroreft  fbwons  or  black,  second  submarginal  cell  nearly 
M  lu»g  %m  the  Ural,  the  third  rounded  at  apex  and  narrowe<l  tw<»- 
thinU  lowania  margiiial;  the  pubescence  on  four  anterior  tarsi 
tad  oa  iKMterior  pair  within  is  fuscous  or  black ;  abdomen  shining, 
f lUroM  liAse  thinly.clothed  with  a  yellowish  puliescence,  extreme 
base  of  third  segment  occasionally  with  a  whitish  l>and,two  s|>ot8 
or  •hc*rt  lines  on  sides  of  second  segment,  a  narrow  band  near 
apex  of  third,  slightly  interrupted  medially  and  a  broad  band  at 
up  of  fourth  segment,  of  short  appressed  pale  fulvous  pubescence; 
ttdn  of  apical  segments  and  ventral  segments  fringed  with  yellow 
pabr»criice.     Lengtii  M  Inch. 

%. — Closely  resembles  the  9;  clypeus,  labrum,  and  spot  at  base 
•fmaoilililcs, yellow;  antennae  rather  longer  than  head  and  thorax, 
Uini  J«fiiit  a  little  longer  than  second,  flagellum  pale  fulvous  or 
jtUuv  beneath;  the  black  pubescence  on  disk  of  mesothorax  and 
•rsirllam  more  dense;  third  submarginal  cell  narrowed  three* 
fasrths  towanis  marginal;  pul>escence  on  legs  entirely  bright 
IUtoo«  or  yellow,  tarsi  simple,  tips  ferruginous;  base  and  sides 
oC  f  r*t  segment  of  alkiomen,  sides  of  second  and  a  short  lateral 
•sbspii-al  line,  a  band  on  third,  interrupted  medially,  and  a  band 
OQ  fMurih  and  fifth,  all  of  dense  ochraceouH  pubcHcence;  hixth 
ud  »r%fiitli  M'gmvnts  each  with  a  short  tootli  on  extreme  sides; 
irstral  «<*;;mt-nls  fringv«l  with  ochraceous  or  yellow  hair.  Length 
jj  lurii. 
//•if*.  i*olorsilo  (Hillings,  .Morrison).     Ten  s|>ecimen8. 

I4Im94m  p#talsa« 

t Ulsi-k;  head  clothed  with  short  dense  cinereous  pul>csi*cncH% 

Uit  111!  iMfipnt  fulvtMis;  cly|)eu8  finely  punctured;  mandililcs  with 
i|«'.r*|H*t  near  base:  flagellum  dull  testnceous  bonenth ;  thorax 
'^Ahnl  «ith  a  nhort  dense  ochraceous  pubcsctMicc,  mon*  or  less 
tiiiKfl  «itli  fulvous  above,  that  on  disk  of  mesothorax  and  seutel- 
•umUiiik;  teguliedull  testaceous;  wings  snbhyalinc,  tinged  with 
;ti:M«i%h,  nrrvures  pale  fuscous,  second  submurginal  ct^ll  nearly 
M  l«Hi|;  s«  first,  the  third  broailly  rounded  at  tip  and  narrowed 
««r-hair  towsnls  marginal ;  legs  clothed  with  ochraceous  or  pule 
^«iUiiu%  imlpeTHrence,  long  and  dense  on  |M)sterior  tibia*  snd  tarsi, 
•I**  "^  tsr»i  ferruginous;  base  and  sides  of  first  segment  of  nlnlo. 
•va  ftiiil  ftid4*ii  (»f  apical  segments  clothed  with  ochraceous  |miIk*s- 
<>^«,  bfosd  apical  margin  of  segments  2-4  and  base  of  hccon<l 
II 
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DHrrowly,  densely  clothed  with  a  short  apprcssed  cinereous  pile; 
apical  margin  of  first  segment  narrowly  testaceous;  ventral  s^ 
meuts  fringed  witb  yellow  or  octiraceous  pubescence.    Length  M 
inch. 
Hab.  Georgia  (Morrison).    Three  specimens- 

HeliggodsB  moDt&na. 

?. — HUtk;  head  densely  clothed  with  pale  cinereous  piibescenct, 
thiit  uii  occiput  mixed  ochraceous  and  black;  mandibles  fulvno* 
near  tips;  thorax  densely  clothed  with  a  long  ochraceous  pubci- 
cence,  tinged  above  with  fulvous,  that  on  disk  of  mesothorax  anl' 
scutellum  short  and  black;  tegulie  piceous  ;  wings  hj'aline,  ilnsl^ 
on  apiual  margin,  nervures  fusfous,  second  subuiarginal  cell  ihrw- 
fourths  the  length  of  first,  the  third  long,  rounded  at  tip,  rihI 
narrowed  one-half  towards  marginal;  lege  clothed  with  oehraoeoBi 
pubescence,  that  on  posterior  tibiee  and  tarsi  hmg  and  dense,  tipi 
of  four  posterior  tibite  and  basal  joint  of  their  t:trsi  and  of  ttM 
posterior  pair  within  clotheil  with  fuscous  or  black;  abdomen  "ilt 
base  and  aides  of  two  basal  segments,  and  extreme  sides  ofit 
maining  segments,  clothed  with  ochraceous  pubescence,  segincoU 
2-4  each  with  a  band  of  dense  appressed  golden  ochraceous  putt* 
cence,  broadest  on  4,  and  more  or  less  interrupted  on  2;  ii|ii<a' 
segments  with  black  or  fuscous  pubescence;  venter  piceous,  clolbd 
with  black  pubescence.     Length  .50  inch. 

-Head,  thorax,  base,  and  sides  of  abdomen  clothed  with  t''" 


■  ov  pn&AHLnn*. 


9— lUflcli;    btv'l  dolhni  witb  rineirons  ptibvscMice,  that  on 

•■•t  o(.-ci|'ai  ocUrnceitm ;  anterior  uinrgin  uf  d  v|h>us,  tnoet 

im  umI  Iwbc  (tf  mandiltlr*  ftate  ftrrujiitioUB,  a  yvllowisli  line 

ti|>a;  tfa'irai  clottivd  witli  a  «hiirt  ilonsc  ocIirft> 

|m1*  od   atdM   and   hencnth,  and   tinged  wilh 

thatOBdUkof  meaothoi-az  and  sciilelhim  M|inritc 

l«galK  p»Ia  t«>lareou« ;  wingv  liyaliixi,  aliglitly  iliiNky 

«B  af^ciU   nar^n,  narrnn.-a   fuimu*,  contal   nrrve  fcrniginoud, 

iiiiatiwa  •«  in  momlatm  :  legs  i-littlii-d  with  ouhrac<?oii8  pul>e&r-en<je 

baf  aad  dmic  on  p<»lcrior  llhia-  and  turni  and  Tulvoua  within, 

br*  of  t«r«i  rnrru^noiia;  laae  and  aidea  uT  flr»t  nhdomitial  acg* 

tt  rlotb«tl  Kitb  ocbrarcou*  jiulicMrcnfi',  a  white  band  at  hvme 

toond  Mf  Rivnt  and  a  itry  broad  band  nf  thort  donai;  flp|>res8ed 

pile   OD   ap*X  of  acfrmcntB   3-4,   two   apical   aogmanta 

wilb  falvon*  putievcrucr  (raler  laterally,  apical  margin  uf 

namiwly  whitiah  ;  venlvr  wirli  Tulvous  pulwacence, 

rgia  uf  llifl  aocnivnt*  riilvo-teatatwaua.     Lnngtli  .60  taob. 

i^— PsbaMcnre  |«Jer  aod  miira  denw  on  head ;  dypeua,  lalirtim, 

ml  bsM  of  niBkdIMn  yvlluwtah;  antciinK  ratli«r  lunger  tliaa 

harf  aatl  tbofmx,  third  Joint  thrve  timvx  longer  tlian  acnoond  and 

tluat  half  tbe  Ivngtti  ot  fogrlb,  Bngcllum  riilvoiis  beneath ;  wing 

HnsTB*  M*(Hii:   kga  simple,  clotlted  witb  ochraoeoua  pubea- 

a^v.  tttatoo  tani  bvncath  fulvoua;  abdomeu  waoli  aa  in  ?  ex- 

tifH  tlMt  tbe  band  (m  fourth  M-gmonl  U  imrrowirr,  and  tbe  fifth 

to  a  alnOar  liand ;  aju-v  with  fulvocia  piilw»eeni.'e,  the  aixth  aeg- 

■M  baling  a  uUntt  ai-ntv  tiMtli  at  extreme  sidea.    Length  .iA  lui^h. 

Oak,   Trtaa  (iVirrairr,   Iledlicbrixlt).     Four  a|»«duiens.      Tbg 

rtwrmiii  tMwIa  on  aMowinal  «egn)enia  i^4  uf  9  art*  very  broad, 

M«iri*lt  ■Mariy  tb«  entire  upper  aurfato. 


f^-BlaL-k;  facaul  and  thorax  cintheil  with  pate  ochraccona  or 
ra«fiHaa  pabeM-vnce,  whli-Ji  on  dl»lt  of  meant  ho  rax  and  sculellum 
a  ifafM  aad  tnixnl  witb  bla/^k ;  mandililea  with  a  j-cllowlab  atripe 
Harlt|«;tta4(rUuro«u1>tc*ta4:rou«  beneatli;  lcgul»  picenua;  wlnga 
hamn  OD  aplral  margin,  nvrvunx*  black,  aecoud  aubmarginal  cril 
halt Um  length  urflr*t,baaal  nvrre  Tery  ubliiue,  third  »ubmar^innl 
"Mtala  at  lip  and  narrowad  one-half  toward*  marginal;  log« 
'MM  with   fiiUona   pubaaceuce,  long   and   di-nav   on   pusteiiur 
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pair;  abtlonien  with  h&atii  anil  lateral  margiaa  of  first  seginent, 
extreme  baaal  margin  of  seuond,  and  narrow  apical  margin  of 
segments  2-4  fiingett  with  whitish  pubescence,  elsewhere  the 
pubescence  is  fuscous  or  black.     Length  .45  inch. 

% . — Closely  resembles  tlic  ? ;  cly[ieus  and  sometimes  a  spot  on 
labrum  yellowish;  antennte  two-thirds  the  length  of  body,  tbird 
Joint  scarcely  twice  the  length  of  second,  flagellum  fulvous  be- 
neath;  pubescence  on  thorax  much  longer,  disk  of  mesotliorax  and 
BCutellum  shining  and  spiirscly  punctured;  pubescence  of  legs 
paler,  tarsi  slender,  simple,  ferruginous  at  tips;  fifth  segment  of 
abdomen  fringed  at  apex  with  white  pubescence  similar  to  that 
on  fourth,  two  apical  segments  each  with  a  short  acute  tooth  on 
extreme  sides,  aides  of  venter  with  long  whitish  hair.  Length  .45 
inch. 

Hab,  Texas  (Belfrage).      Four  specimens.      This  is  allied  to 
riaalis  Cress. 
■•UHodM  agiUs. 

t. — Small,  black,  clothed  with  a  pate  ochraceous  or  cinereons 
pubescence,  ilense  on  thorax;  clypeus,  labrum,  and  spot  on  base 
of  mandibles  pale  yellow;  mandibles  dull  ferruginous  at  tips; 
antennee  nearly  as  long  as  the  body,  fulvous,  darker  above,  three 
basal  Joints  black,  third  Joint  a  little  larger  than  second;  wings 
whilisli-hyaline,  with  pale  testaceous  nervures,  second  submar- 
ginnl  cell  half  the  length  of  first,  the  third  rounder]  at  tip  and 
narrowed  one-half  towards  marginal;  legs  clothed  with  short 
cinereous  pubescence,  tarsi  slender,  simple,  pale  ferruginous  at 
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lc.T,  (Ui'ker  on  apical  i: 


«l  Ml  r 


c  than  )) 


ciiglli  of  lirst,  tile  tliirii  ronndeil  at 
nnrrowed  oue-Iialf  towards  the  marginal-,  four  anterior 
)g%  wiUi  mixed  fiiscous  and  orliraceoua  piiliescence,  posterior 
biff  and  tartil  with  long  dense  Tuli-ous  piibcBcencc,  wLicli  la 
irfc^r  witbin;  abciomcn  shining,  base  and  siiles  of  first  segment, 
itli  t'ioereoQs  {lubesoi^iice;  narrow  band  at  extreme  base  or  second 
^mviil.  anotht'r,  sliglitly  arcnated,  across  tbe  middle,  a  broad 
Knd  nrar  base  of  tliird,  and  anotlier  on  apes  of  foiirlii,  sometimes 
iliinterrupl«d  on  posterior  middle,  composed  of  eUort  dense 
pIKniswd  wliitisb  pile;  apex  and  venter  with  black  pubescence, 
III  the  sides  of  tlie  latter  generally  mixed  with  white.  Length 
V>  inch. 

i .— Resembles  the  9  in  color  of  pubescence  and  ornamentation 
if  abdomen  ;  clypeus,  Inbrum,  and  base  of  mandibles  [lale  yellow- 
lib-,  antrnnw  two-thirds  the  len<^th  of  body,  third  joint  scarcely 
t«ioe  tliu  Ittn^th  of  second,  llagelhim  fulvous  bencatli ;  legs  clothed 
viU]  ocliraceons  pubescence,  that  on  tarsi  beneath  golden,  tarsi 
Uniilc,  pale  ferruginous  at  tips;  sometimes  the  fifth  abdominal 
(tgsetit  has  an  indistinct  band  of  pale  hairs ;  two  apicil  segments 
short  lateral  tooth;  sometimes  tho  apical  margin  of 
U»«»fgments  are  more  or  lens  testaceous.     Length  .45  inch. 

8al>.  Gruigia,  Illinois.     Twenty  siieeimens. 
UlMtM  toafua. 

S.— lUnck;  bend  and  thorax  clothed  with  a  dense  pale  ocbra- 
W««  pubescence,  slightly  mixed  with  black  on  verl«x,  occiput, 
>*]  lh»nix  Ix^neath;  on  disk  of  mesothorax  and  soiiteilum  the 
f<il)«i»nc«  in  e|>ar»c  and  black,  the  former  smooth,  poliahed, 
•pUMly  punctured;  tegutiF  jticeoua;  wings  liyaliite,  slightly  dusky 
••  >|Hcal  margin,  nervurea  fuacoiis,  second  Bubmarginal  cell  three- 
''unhii  the  length  of  flrst,  the  third  rounded  at  tip  and  narrowed 
■oiv  thnn  one-half  townrds  marginal ;  legs  clothed  with  black 
fs'irtwiicc,  mixed  with  pale  ochraceniis  at  base  of  four  anterior 
Vlw  uid  apex  of  posterior  fl>mora,  postoriur  tibiie  and  outside  of 
"tlrlarfci  vluUied  with  a  long  dense  yellow  pubescence;  abdomen 
wlknl  with  short  black  puhescencc,  longer  on  apical  segments, 
•vgment  with  a  long  sparse  pale  pubescence  at  base,  segments 
5-* each  with  a  broad  band  of  short  dense  appressod  pnl)e«n'ni;e, 
(•leD  inlerrupled  on  second  and  third  segments,  hiise  of  second 
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sometimes  with  a  narrow  band  at  base;   venter  with  black  or 
fuscous  puliescence.    Length  .4&-.50  inch. 

%. — Block;  liead,  tliorax,  and  base  of  abdomen  clothed  with  a 
long  dense  whitish  pul)escence,  more  or  less  tinged  above  with 
ochraceous ;  clj'peus  yellowish ;  autcnnae  nearly  as  long  as  the 
body,  entirely  black,  third  Joint  a  little  larger  than  second; 
pubescence  of  legs  entirely  pale  ochraceous,  tips  of  tarsi  ferrugi- 
nous, tibial  spurs  whitish;  apical  margin  or  abdominal  segments 
whitish,  and  having  a  band  of  pale  pubescence,  sixth  and  seventh 
segments  each  with  a  short  tooth  on  each  extreme  side,  generally 
concealed  by  the  pubescence ;  venter  piceous,  tlie  pubescence 
sparse  and  pale,  apical  margin  of  the  segments  narrowly  testa- 
ceous.    Length  .40-.43  inch. 

Hob.  Colorado  (Ridings,  Morrison).     Twelve  specimens. 
lUliNOdM  ptrplaza. 

9. — Black,  shining;  head  and  thorax  clothed  with  cinereous 
pubescence,  that  on  anterior  margin  of  occiput,  mesothorax  except 
anterior  margin  and  scutellum,  erect  and  black;  diskof  mesotborox 
almost  nude  and  sparsely  punctured;  mandibles  with  a  yellowish 
stripe  near  apex;  teguin  piceous;  wings  hyaline,  slightly  dusky 
on  apical  margin,  nervures  black,  third  submargliial  cell  rounded 
at  a|)ex  and  narrowed  one-half  towards  marginal ;  legs  with  black 
or  fuscous  pu]>cscence,  posterior  tibiK  and  outer  side  of  basal  Joint 
of  their  tarsi  pale  ochraceous;  base  of  first  segment  and  sides  of 
all  the  segments  beneath  with  cinereous  pubescence,  a  cinereous 
band  on  middle  of  second  and  third  segments,  suboblique  on  the 


9. — Itobust,  shilling  lilack;  \\eai\  clothed  with  short  whitish 
|iib«K:eiice,  very  ahorl  oil  dyiieiis,  the  disk  of  which  is  nude,  a 
^e of  long  blnvk  hnir  b^liind  ocelli;  mftnilililes  neiir  tips  anii flage!- 
bm  beneath  j«llo*rish-,  prothcirax,  UtemI  and  ponterior  margins 
■  ntMoUiornx,  metsthorax,  and  Urge  patch  beneath  wings  clothed 
Nth  griscono  or  whitish  pubescence,  elsewliure  it  is  shnrt  and 
Ikt-k,  a  slight  atlmixtiire  or  pale  hair  on  mesoLhornx  anteriorly, 
bk  of  mesothorax  and  scutellum  eliining,  sparsely  puncttired 
Bil  iid«)«;  t^[uli«  pieeniis;  wings  tinged  with  yellowiah  and  wiih 
IgoMcn  rrHccticn.pnlednflky  on  npical  margin, nervuresfuscuits, 
ICci^nd  submai^inal  cell  bidaII,  scarcely  half  tlie  length  oT  first, 
Kilni  Bulnniirglnal  as  long  as  first,  rounded  at  apex  and  narrowL'd 
knr-half  t<>nrnrils  marginal;  legs  clothed  with  mixed  fnscous  and 
•le  pabescenRC,  that  on  posterior  tiliiie  and  tarsi  yellow,  Tiilvons 
lilhin;  abdomen  shining,  finely  )innGtured,  suliiriilescent;  base 
»t  first  segment  with  a  thin  jmie  pnbesoence;  a  narrow  baud  at 
or  itr4-ond  segment  dilated  on  extreme  sides,  a  broad  band  at 
Iwcof  third,  a  broad  band  at  ajjex  of  fonrth,  more  or  less  inter- 
nipkd  rotilially,  and  a  spot  on  each  side  of  fifth,  of  short  dense 
ipprcwHMl  uincreoui  or  pule  oclirace'iua  pnbesoonce;  apical  ma r^j in 
ofllivHi-gmentssometimitH  narrowly  pale  lesLaceons;  lateral  apical 
BtrKin  of  ventral  segments  fringed  with  whitish  hair.     Length 

ii  inCJL. 

ilitts.  Illinois,  Kansa.i.     Two  speuimens. 
IdiMlM  Hr«t«Ul, 

! — Btai-k:  head  and  thorax  clothed  with  dense  griseons  pnbes- 
*witf:  clyiicua  nude,  densely  punctured;  labrum  with  fulvous 
P"hs«Miw;  mrtothoi-ax  very  densely  and  finely  punctured,  the 
P>il>n<Ynw  short  and  not  very  dense,  that  on  pleura  long,  dense, 
•"I  |i«Ib;  legnUe  picL-oua;  wings  subhyaline,  nervures  black, 
Hruail  lutimarginal  cell  less  than  one-half  the  length  of  Hrst,  the 
(■I'll  truninttf  at  tip  and  narrowed  one-half  towards  marginal: 
l*C*  cl»t)ieil  with  pale  ochraceous  pubescence,  long  and  dense  on 
P*tl«rior  tll>!w  and  tarsi  j  abdomen  nearly  nude,  a  little  griaeous 
I^WK«iti-c  at  Itaiie  of  first  ttegment,  apical  margin  of  eegmeiiis  2 
Mil  3  narrowly  whitixh,  the  liase  of  2-5,  and  apex  of  5  with  a 
'*'")■  hand  of  Hpprenstrd  pale  ochraceous  pile,  indistinct  on  base 
^^knd^i  apical  segment  with  fulvous  pubescence;  venter  fringcil 
*'ililuaj{  pale  pubescence.     Length  .50  inch. 
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Hab.  California  (R.  H.  Stretcli).     One  apecimeD.     A  very  dU- 
tinct  species. 
KtlitMdH  MtaoM.     ' 

9. — Black;  henit  and  thorax  clothed  with  griseous  pubescence 
eparne  on  face  and  disk  of  mesolhorax,  irhich  latter  is  opaque  ud 
impunctureil;  tegiilie  nifo-piceous ;  wings  hyaline,  nervum  fv- 
coits,  second  siihmargtnal  cell  small,  less  than  half  the  lengtliot 
first,  the  third  truncate  at  tip  and  narrowed  one-hair  towardi 
marginal;  legs  witli  pale  Ofhraccous  pubescence,  long  and  liewi 
on  posterior  tihiic  and  tarsi;  abdomen  with  short  black  pabc*- 
cencc,  ft  few  scattered  pale  hairs  on  base  of  (Irst  segment,  a  brwJ 
baud  of  appi-essed  cinereous  pubescence  on  apex  of  segments  S^ 
generally  interrupted  on  middle  of  3,  and  a  band  of  pale  fulru 
pubescence  on  apex  of  5;  ventral  segments  fringed  wilb  griseo 
pubescence.     Length  .45  inch. 

Hab.  California(H.  Edwards).    Three  specimens.    This  liastlil 
mesolhorax  and  scutellum  opaque  and  impunctured. 
Meliiiodei  donita, 

9.— Hinall,  black;  head  and  thorax  clothed  with  a  sltort,RA 
very  dense  griseoiis  pubescence,  that  on  vertex,  mesothorax, »rf 
scutellum  more  or  less  black  or  fuscous;  mesothorax  opsq* 
roughly,  densely  and  conBuently  punctured,  the  scutellum  \-«i 
densely  so;    tcgnhe  piceous ;   wings  subhyaline,  nervures  blwt 


XATUEAI.  SOIBIfCBS  OP  PHILADBLPHIA.  209 

p«hr«c«iiee;  wings  aiilihjAline,  darker  on  apical  margin,  nervnres 
fnaroa««  artHind  aulimarginal  cell  obliquely  quadrate,  half  the 
Wasth  of  6nit,  third  aulimarginal  truncate  at  tip,  narrowed  one- 
half  towanU  marginal ;  legs  with  black  pubeacence,  mixe<1  with 
pale  oo  firmora  and  tibiip,  that  on  tarsi  beneath  fulvous,  posterior 
Ufaor  and  tarsi  fnlvous  clothed  with  long  fulvous  pubescence,  tip 
c»f  6rftl  Joint  bisck ;  abdomen  shining,  base  of  first  segment  clothed 
with  pale  oi-hraceous  pubescence,  a  narrow  band  at  base  of 
■  IfKnts  3  and  3,  and  broad  band  at  apex  of  4,  of  short  <lense 
Bppn^sed  |Miie  ochraceons  pile;  apex  and  venter  with  short  black 
paUvcence.    Length  .40  inch. 

Hab.  Porto  Rico  (Krug).    One  specimen.    This  may  prove  to 
bt  the  ?  of  mimiva  Cress. 

■iHiiiliismiaWs, 

\. — Black;  IteatI  and  thorax  clothed  with  a  long,  dense  griseous 
pahrsrenre,  mixeil  with  black  on  fare,  veitex  and  mcsothorax 
Mterioriy,  and  tinge«l  with  yellow  on  sides  of  scutellum  and 
■Hsthorax;  labrum  white;  antennae  three-fourths  the  length  of 
tW  boily,  ihini  Joint  a  little  longer  than  secoml,  fingellum  dull 
fulrou*  U'neath;  t(*gulie  yellowish;  wings  tinge<l  with  yellow, 
t)Mol  margin  diiHky,  nervnres  pale  fuseouH,  second  Niihiiiar^inal 
•▼II  !t*«<i  than  half  the  length  of  fifHt,  the  thini  Khorter  llian  nrf»t 
iiwltti.lv  -»li^htly  narrowiMl  towards  mnr«jinal;  le^s  Hlmder,  clothed 
•itii  |i»lc  piilieHceiK-e,  that  on  outHide  of  posterior  tibiie  and  tarsi 
'-^xk,  ti|>4  of  larMi  pale  ferru^inouH;  apical  margin  <»r  alMloiiiinal 
«inuriit«»  above  broadly  pale  teMtaeeoiiM,  elothed  with  a  veiy  short 
•irfiH*  B|>prf»M*d  gohlen  pile,  baHe  of  (IrHt  HCgnient  with  a  whiiisli 
}>uWM*riHt*.     laMi^th  .40  ineh. 

Iht*.  Mexico  (Suniii'hraHt).     One  s|M*eimen. 

1iI1im4w  dteaata. 

'  —  Snialt,  blaek  ;  head  and  thorax  elothed  with  a  dense  };riM*ous 
lii)r%4fit4f>,  that  on  (K*ei|iiit,  dink  of  nienotliorax  and  Heiitelliun 
•"tf  nr  U-^%  blaek;  cly|KMiH  paleydlow;  antennieaH  lon^  sh  head 
M  tiii.rax,  third  Joint  about  twice  the  length  <»r  Ni*i*on<l,  tla^ellum 
^*t>rMli  fXivpi  flrf»t  joint  fulvouH;  te^riihe  pieeoim ;  win^K  hynline, 
H**i'«l  iii.ir;:iri  dii^iky,  iiervureH  pale  fuH^'ous,  Heeon<l  Hiihn)ar<:iiial 
"^^Kr.  iiUiiit  e4|iiAl  with  flrst,  third  rotin<le<l  at  tip  anil  narrowed 
"(M-lialf  towartU  marginal;  lt»^N  elothed  with  griseouH  pul»esrcn4*e; 
flr»l  iri^nient  of  aUlomen  elothed  with  gribcous  pnliesiencc,  seg- 
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menls  2-^  covered  more  or  less  with  a  dense  ochraceous  pile, 
becoming  more  dense  on  tlie  npical  margin  and  forming  golden- 
ochraceous  bands;  apical  segments  black,  the  sixtb  vrith  a  blunt 
tooth  on  each  side.     Length  .35  inch. 

Bab.  Mexico  (Sumichrast).    One  s|>ec'imen. 
lleUHOdw  t«ptda. 

9. — Black;  head,  tliorax,  legs,  and  base  of  abdomen  clottied 
with  a  dense  pale  ochraceous  pubescence;  mandibles  yellowisb 
toward  tips;  flagcllum  fulvo-testaceous  beneath;  posterior  tibise 
and  tarsi  clothed  with  a  long  dense  pale  ochraceous  pubescence  ; 
wings  suhhyaline,  nervures  fuscous,  second  submarginal  cell  two- 
thirds  the  length  of  first,  the  third  broadly  rounded  at  tip  and 
narrowed  more  than  one-half  towards  marginal;  segments  2-4  of 
abdomen  covered  almost  entirely  with  a  short  dense  pale  appressed 
ochraceous  pile;  two  apical  segments  black,  a  patch  of  pale 
pubescence  on  each  side  of  the  fifth;  venter  fringed  with  pale 
pubescence.     Length  .40  inch. 

Hab.  Nevada  (U.  Edwards).     One  specimen. 
MalliMdai  hbtU. 

9 . — Black  ;  head,  thorax,  and  base  of  abdomen  clothed  with  a 
denize  pale  o<'hraceous  pubescence;  clypeus  nearly  nude,  shining; 
maiiilibles  near  ti|>a  and  flagellum  Ivenenth  ru To-testaceous;  tegule 
pale  fulvous;  wings  hyaline,  nervures  black,  second  submarginal 
cell  half  the  length  of  first,  the  third  truncate  at  tip  and  suddenly 
narroweil  one-half  towards  marginal ;  legs  clothed  with  pole  pubes> 
cencc,  that  on  tibite  and  tarsi  fulvous,  long  and  dense  on  posterior 
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jvlUw  i  Ml  toning  thnMs-rourtti4  the  Ivngili  uf  tlur  lia<1y,  ttiiril  Joint 
•  but*  kmgvr  tban  ibe  m-codiI.  flagdliim  finlu  riilvous  bcnealli ; 
vtagtt  b}-Blin*<  nrrtaT««  [lalo  rnsi-ous,  necouil  sulioiafgiuAl  cell 
•feaM  hair  thm  l»]{tli  of  first,  the  tliinl  Tountled  at  tip  ami  uar> 
fwtd  iM»c-hair  l»  marglbal ;  lug*  with  griwouR  pulHistfOnco,  tarai 
palt  fcrro^oow  at  Ujia;  ■Ixloineu  dottivil  with  a  gri««uiiB,  M>me- 
tn^  «ahnwMmB  pubmcenoc,  loag  on  l>a«al  segment,  and  forming 
a  Bov«  or  leaa  indlttUnct  IhukI  near  «|>«x  of  retuaitiing  aegnieiiis ; 
■poal  akrglnorthr  Mii^rDlii  iliill  IcNtnnuoq*  ;  xiilcs  oT  lwuni>icnl 
■KfacnU  Milli  a  tlmrt  ticiit«  ititriU.     Length  .35  iucli, 

IM.  Callfortiia  <1I.  Kdttarda).     i^lx  B|>ecimcDa. 
hOMaiMlMVU. 

1,— Blark,  rtolh»H  witb  a  <)rD««  while  piil>r*c«:iice;  i-l^'lirus, 
lakrviM,  »■<■  apot  at  t>aa«  uf  mandibles  yc11uwiMh-wliit«;  antviinir 
1«»-Uilnl*  tb«  lco|i:tb  of  body,  s««tiiHl  and  thirtl  Joint«  snboqual, 
lapUnn  fatnin*,  tli«  )ia>«i  or  Juinu  altovr  Ulaek ;  wlnga  nnirurinly 
■bitMb-hyaJinr,  DtrrufM  jialt-  fuli-WM,  ■t<i^)nd  •ubmarginat  1«m 
tlna  bair  lfa«  leBRtb  uf  flnt,  tbe  Ihinl  broadly  roumlts]  at  li|i.  and 
BaiT««*tIoae-b«lf  Miwanlawargiual;  Ii|i»(irtar»i  |>nb!  fvrrugliiouR; 
■ficil  aatVlB  or  abdnmltial  (wgrncnta  wbitiwh  niitl  bavlufC  a  rasuia 
MinmwUltm  pabcacctw*;  Iwo  apical  aegmonta  cnob  with  a  tooth 
WfitrHBesblM;  Venter  olotbeil  with  wbltQ  pubcaccnce.  Length 
Mbeh. 

flat.  CotnnMto  (Prwt  P.  II.  Snow).  One  apvcimon.  Tliia  It 
W|*r  llMn  «/&«/<•  Creaa.,niMl  wUb  the  abtlourai  di»tiootly  faaoiato. 

?.— BUck;  bfail  H«thn>l  with  whitUb  pu1io*(M-nee,  that  on 
Una  lonfT  "nd  odiraceoua,  that  on  occiput  fulvous  with  a  line 
ifttaf  vrvci  Mnch  hair  behind  iheoorlli;  thorax  above  doihed 
vllba<)ti»M  rtilToua  |>tibe«ceD<v,  that  on  tho  aidca  ami  beni-alh 
^ramwna ;  Irgulw  pala  fiilvmia;  winga  aiibhyalii)!!,  iluitky  at 
*fa,nrrTiirra  fnM-oua,  Mn-ond  aubmnrgiiia]  evil  half  the  length 
^  Int.  tb«  Uiinl  itMHuM  at  tip  aiw)  narroirml  nntr-luiir  towarda 
XrglBd;  fliur  anterior  left*  elotlied  with  fuauona  pubi^acciice, 
IM  an  all  the  ftunara  whIlUh,  that  on  |>oat«riiir  tiblie  and  taral 
1*1^,  long,  and  denae;  baae  nf  firat  acgment  and  aides  of  vpntral 
*in«la  afth  long  oefanLceou*  pnlwaceiice ;  a  Darr»«  band  at 
WMnTweond  aegnientia  narrow  ImimI  acroaa  the  midd1o,a  brood 
^**d  at  bnac  of  third,  and  another  al  tip  of  fourth,  all  of  di-nao 
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appreE^sed  ochraceoiis  pile,  tliat  on  fifth  segment  more  or  lc« 
internipled    on   posterior   middle;    apical    segment    with    blui 
pubesL-ence,  mixed  wilh  ochiiiceoiis  laterally.     Length  .45  inch. 
% . — The  pubescence  longer  aud  more  dense,  and  entirely  fultron 

or  ocliraceoiis  except  on  npical  segments  of  abdomen  ;  tlyiitfO*, 
tabnim,  and  spot  on  base  of  mniidiblea  pale  yellow  ;  anteiiU 
three-fonrths  Hie  lengtb  of  abdomen,  third  joint  a  little  lufgt 
than  second,  flagclliim  pale  fulvous  beneath;  legs  brownish 
elotbed  with  ochraL'eotia  [inbeacence,  tarsi  pale  fulvous;  abdond 
marked  as  in  9.  with  the  pubescence  on  basal  segment  fulvoiMl 
two  apical  aegnieiits  each  wilh  a  short  looih  on  extreme  9id«t 
Lengili  .10  inch. 

Il'ib.  .Mexico  (Suraicliraat).     Twelve  specimens. 
If  eUisodei  RaTlKgni&. 

9. — Blaek;  head,  legs,  and  bnenl  segment  of  ab<lomcn  clotbd 
with  ochrnceons  pubescence,  the  thorax  with  dense  fulvous  pnlic* 
eence,  paler  on  the  sides  and  beneutli;  fingellum  fulvo-testnceoHJ 
beneatli;  wings  uniformly  liyalino,  nervures  pale  fulvous.  swonJ 
submarginal  cell  more  than  half  the  length  of  first,  the  third  lrii»- 
cateattipand  narrowed  one-holf  to  marginal;  posterior  tihid' W"* 
tarsi  with  long  fulvous  pubescence,  thai  on  base  of  tarsi,  at  tipiii' 
within  black ;  i)and  at  base  of  second  abdominal  segment,  nnotliK 
on  the  middle,  Bomelimcs  sulFused  with  that  at  base,  and  a  broul 
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)  impossible  to  accurately  determine  from  his  imperfect  descrip- 
ioD. 

UliModM  folTobirta. 

%. — Blaek,  clothed  with  a  bright  fulvo-ochraceous  pubescence; 
tlypeus  and  labrum  yellow;  antennae  a  little  longer  than  head  and 
borax,  entirely  black,  subcrenulate  at  tip,  third  Joint  nearly'  three 
imes  the  length  of  second;  wings  subhyaline,  ftiscous  on  apical 
nargin,  second  submarginal  cell  large,  two-thirds  the  length  of 
first,  ihe  third  truncate  at  tip  and  narrowed  nearly  one-half  to 
marginal;  tips  of  tarsi  pale  ferruginous;  abdomen  siiining,  the 
apical  margin  of  the  segments  above  and  beneath  rufo-testaceous, 
the  second  and  following  segments  densely  clothed  with  a  short 
dense  bright  fulvous  pubescence;  venter  piceous,  apical  margin 

of  the  segments  fringed  laterally  with  fulvous  pubescence.    Length 

iO  inch. 
Hab.  Georgia  (Morrison).     Two  specimens. 

IdinodM  •zquitita. 

9.— Black;  head  and  thorax  clothed  with  a  dense  pale  ochra- 
ceous  pu1>escence,  whitish  on  cheeks  and  thorax  lieneath,  and 
Mixed  with  fuscous  on  occiput,  mesothorax,  and  scutellum;  man- 
dibles yellowish  before  tips  and  fringed  beneath  with  long  pale 
ittir;  pubescence  of  mesothorax  short  and  sparse  on  disk;  wings 
^»cou8,  witli  a  violaceous  reflection,  nervures  black,  second  sub- 
Btrginal  cell  more  than  half  the  length  of  first,  the  third  truncate 
•t  li|)  and  suddenly  narrowed  one-half  towards  marginal ;  legs 
^ilh  fulvo-ochraceous  pubescence,  long  and  dense  on  posterior 
**Wft  and  tarsi,  tliat  on  femora  pale  ochraceous ;  first  segment  of 
ibdomen  clothed  with  a  long  ochraceous  pubescence,  the  remain- 
*og  segments  covered  with  a  dense  appressed  golden-fulvous 
pnbescence;  ventral  segments  fringed  at  apex  with  a  long  dense 
fttho-ocliraceous  pubescence.     Length  .60  inch, 

^ab,  Mexico  (Sumichrast).  One  specimen.  A  very  distinct 
•i»d  beautiful  species. 

''•UiiodM  strMiaa. 

J — Black;  face  and  cheeks  clothed  with  griseous  pubescence, 
^*rtex,  oixiput,  and  thorax  with  dense  fulvo-ochraceous  pubes- 
^nce;  large,  transverse  mark  on  apex  of  clypeus,  labrum,  and 
•poi  on  base  of  mandibles  yellowish ;  flagellum  fulvo-testaceous 
^neath;  tegulse  pale  fulvous;  wings  fusco-hyaline,  tinged  with 
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yellonisb,  nervures  fiiscoiis,  second  BiihmArginal  cell  more  tliAn 
half  tUc  length  of  first,  tlie  third  suhtmncate  at  Up  and  narrowed 
nearly  one-half  towards  marginal ;  legs  with  fusco-ferruginouB 
pubescence,  paler  on  anterior  pair ;  abdomen  smooth  and  siiining, 
very  finely  punctured,  base  and  sides  of  first  segment  clothed  with 
ochraceous  pubescence,  base  and  aides  of  second,  sides  of  third 
and  the  fourth  almost  entirely  covered  with  a  very  short  dense 
appressed  cinereous  pile ;  two  apical  segments  and  venter  clothed 
with  a  fulvous  pubescence.     Length  .65  inch. 

%. — Very  much  like  the  ?,  hut  with  narrower  abdomen,  clearer 
wings,  and  fulvo-ferruginous  legs;  clypeus  except  base,  lahrum, 
and  spot  on  base  of  mandibles  pale  yellow;  flngelluiu  pale  fulvous 
beneath ;  ab<lomen  more  or  less  incurved  at  tip,  first  segment 
except  apex  clothed  wilh  fulvous  pubescence;  base  of  second  and 
a  short  line  on  each  side  near  apex,  base  and  apex  of  third  and 
fourth,  and  the  two  following  segments  entirely,  covered  with  a 
fine  dense  appressed  ochraceous  pile;  sixth  segment  with  a  short 
tooth  on  each  side;  apical  segment  narrowed  and  truncate  at  tip. 
Length  .60  inch. 

Hab.  Georgia,  Texas,  New  Mexico.    This  fine  species  is  allied 
to  prvinoiia  Say,  but  is  much  larger,  and  the  abdomen  not    so 
distinctly  banded. 
■■liMOdM  anatrsUa. 

9  ■ — Black,  shining;  head  and  thorax  clothed  with  a  short  dense 
cinereous  pubescence,  that  on  thorax  above  tinged  with  ochrace- 
ous; clypeus,  vertex,  and  disk  of  mesolboraz  smooth  and  nude; 
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I . — The  pubescence  paler  and  more  dense  tlian  9 1  especially  on 

Ue  abdomen  which  is  narrower  and  more  cootcz  ;  tip  of  djpeus 

sail  rcrtex  node,  smooth, and  shining,  labrum  densely  pubescent; 

aattfoue  short  as  in  9 ;  four  posterior  legs  robust,  the  femora  and 

tilM  incrasaate,  the  tarsi  slender  and  fringed  with  long  pale 

pabesecocc,  basal  Joint  of  posterior  tarsi  long  and  curTcd,  and 

bating  at  apex  beneath  a  prominent  curved,  subacute  tooth,  which 

it  lat&encd  and  dilated  at  base;  abdomen  densely  clothed  with  a 

•hort  erect  pubescence,  generally  cinereous,  sometimes  tinged  with 

ochraccooa,  especially  at  tip,  that  on  apical  margin  of  the  segments 

aarruwly  white;  apical  segment  bidentate.    Length  .45-.50  inch. 

Umb,  Colorado  (Ridings,  Morrison);  Texas  (Belfrage).    Eigh- 

liea  specimens.    This  Is  closely  allied  to  enavaia  Cress.,  which, 

hoveTer,  has  the  pubescence  darker,  the  wings  more  dusky  and 

wbriolaccons  at  tips,  and  the  seooml  submarginal  cell  narrowed 

sbore.    The  I  closeh'  resembles  ursina  Crers.  (which  is  probably 

the  %  of  emaeaia)^  but  is  easily  distinguished  by  the  conspicuous 

Uwched  process  at  tip  of  basal  Joint  of  posterior  tarsi,  not  seen  in 

«rnsa. 

This  and  the  remaining  species  described  under  MeltHnodes, 
•^m  intrrroediate  lietween  that  genus  and  Anthophora^  the  %  an- 
trhojf.  rsci'pt  in  pingui*^  being  little  or  no  longer  thnn  tlione  of 
Uic  I .  Tlie  neuratioii  of  anterior  win;(8  rcHcmhleH  that  of  Mflig- 
»*^«.  with  the  marginal  cell  long  and  pointed  at  tip,  and  not 
•burtnit-il  and  broaiUy  rounded  as  in  Anihophora, 

■iban4M  SiaiaaU. 

':.— Small,  black,  clotlictl  with  a  short  dense  ochracco*cinercous 
p«Wtirn«*e,  vertex  and  dink  of  thorss  smooth  an<l  polinh^Ml ;  an- 
Vntia*  ib4»ut  aH  long  as  the  head  iM  broad,  entirely  bliick  ;  tegulie 
I'latiut;  wings  hyaline,  nervures  fuMcous,  sc<*ond  submarj^inul  cell 
Ulf  tlie  length  of  first,  narrowed  above,  the  tliirtl  an  long  iih  11  rat, 
rutindnl  at  tip  and  narrowed  more  than  one  half  towards  marginal ; 
fi'ur  ioicrior  tibiie  and  tarsi  robuHt,  tarHi  long,  blender.  Him  pie,  the 
^a»d Joint  uf  |M>»terior  pair  curved;  abdomen  densely  pul)eHoent, 
tut  Ob  afiieal  margin  of  segments  paler,  apical  segment  bispinose. 
length  .32  inch. 

//a^  (*olora<lo  (Morrison).  Two  s|)ecimGns.  This  is  a  minis- 
turr  of  iir«ina. 
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XaliuodM  ollTuek. 

S. — Small,  robust,  black;  bead  clothed  with  griseous  pnlies- 
cencc,  tinned  with  greenisli-ocliraceous  on  oCL-ipiit;  mandibles 
pale  j'dlowisli  at  base ;  Bagelliim  fnlvo-teataceous  beneath;  tliorax 
clothed  with  a  short  dense  pule  ochraccoua  pubescenctj,  tinged 
with  greenish-yellow  above,  longer  and  pale  beneath ;  teguln 
fnlvo-testaceous;  wings  eubhyaline,  tinged  with  yellowish,  ner- 
vures  fuscous,  second  submiirginal  cell  mure  than  half  the  kngth 
or  first,  narrowed  above,  the  third  longer  than  first,  rounded  at 
tipnnd  nnrrowed  nearly  two  thirds  towards  marginal;  legs  brown, 
cipthed  with  pale  oehraceous  pubescence,  long  on  posterior  pair; 
abdomen  broad  ovate,  depressed,  clolhed  with  a  short  deose 
ai'prcssed  grdenish-yellow  pubescence,  more  dense  on  apical  mar- 
gin of  the  segments,  that  on  base  of  first  segment  longer,  pale  and 
Buberect,  extreme  apex  of  ah<1omen  fuscous.     Length  .35  inch. 

%. — Form  narrower,  the  pubescence  more  dense,  e8|>ecifllly  on 
face  and  thorax  above;  cly{>eus  and  mandibles  dull  yellow;  an- 
teniiKHliort,  but  little  longer  than  those  of  $;  pubescence  of  thorax 
and  nbdomen  brighter  in  color  than  in  9 ;  legs  much  paler,  the  two 
antei  iur  pairs  pale  testaceous  in  front,  anterior  pair  short,  slender, 
fringed  with  long  pale  pubesceuce,  the  two  jmsterior  pairs  long, 
subi'obust,  tarsi  long,  pale,  fringed  witli  loug  whitish  pubescence, 
the  basul  joint  long,  slcmlur,  curved, clothed  within  with  yellowUh 
pubcseence.     Length  .30  inch. 

Bub.  Mexico  (Suiniehrast).     Twelve  sjiccimeus. 
KsliuodM  piuKuli. 
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pile;  ventral  segments  fringed  with  fulvous  pubescence.  Length 
•35  inch. 

%, — Form  narrower,  more  convex,  the  pubescence  more  dense; 
cly pens,  labruro,  and  spot  at  base  of  mandibles  yellowish-white; 
antennie  as  long  as  head  and  thorax,  the  flagellura  dull  testaceous 
beneath;  pubescence  of  thorax  above  longer;  wings  darker,  the 
third  submarginal  narrowed  nearly  three- fourths  towards  margi- 
nal; legs  slender,  simple,  clothed  with  griseous  pubescence;  base 
of  abdomen  with  whitish  pubescence,  the  two  apical  segments 
each  with  a  short  tooth  on  extreme  sides.     Length  .30  inch. 

Hab,  Mexico  (Sumichrast).     Six  specimens. 

ValiModM  afflieta. 

9. — Black,  shining,  clothed  with  a  short  griseous  pubescence; 
elypeus,  vertex,  most  of  thorax  above  and  scutellum  nude,  smooth, 
tnd  shining ;  tegulie  pale  brown ;  wings  tinged  with  fuscous, 
nervures  black  or  fuscous,  second  submarginal  cell  about  half  the 
length  of  first,  narrowed  above,  the  third  subtruncate  at  tip  and 
itrrowed  one-half  towards  marginal;  legs  with  pale  ochraceous 
pubescence,  long  on  posterior  pair,  that  at  tip  of  posterior  tibise 
ukIod  tarsi  fuscous  or  black;  abdomen  depressed,  shining,  first 
•^graent  clothed  with  griseous  pubescence,  apical  margin  of  seg- 
»eni8  2-5  with  a  narrow  band  of  dense  appressed  white  pubes- 
wnee.apox  tinged  with  fuscous;  ventral  segments  fringed  at  apex 
^ilh  fuscous  pubescence,  pale  on  the  sides.     Length  .40  inch. 

I.— Much  more  densely  pubescent  than  9 ,  that  on  thorax  above 
8»uch  darker ;  antennte  short  as  in  9;  posterior  legs  incrassate, 
^  tarsi  long,  first  joint  curved,  with  the  tip  prolonged  within ; 
^rtl  and  second  segments  of  abdomen  and  venter  clothed  with  a 
•^<»rt  dense  griseous  pubescence,  that  on  the  remaining  segments 
^tck  or  fuscous,  apical  margin  of  segments  2-5  and  sometimes  6, 
^^uged  with  whitish  pubescence;  apical  segment  bidentate  at  tip. 
J*en;{tli  .30-.35  inch. 
Uab.  Texas  (Belfrage,  Ueiligbrodt).     Seven  specimens. 

''•UaiodM  apftoha. 

S.^Black;  head  and  thorax  rather  densely  clothed  with  a 
Wseous  pubescence,  more  or  less  ochraceous  or  fulvo-ochraceous 
^^  thorax  above;  h\tex  of  elypeus,  vertex,  and  disk  of  mesothorax 
•'ii'Mjth  and  shining;  tegula;  pale  piceous;  wings  hyaline,  nervures 
''iHcous,  second  submarginal  cell  about  half  the  length  of  first, 
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nearly  qiinrtrste,  very  eligliUy  narrowed  Blwve,  the  third  Isrpr 
than  fir&t,  truncate  at  lip  and  narrowed  one-half  towanis  niargini]| 
]ega  with  ofhraceous  or  psie  ochraceons  pubescence,  long 
dense  on  pOBtcrior  pair,  tljat  on  base  of  posterior  tarsi  wiibtl 
fuacons  or  black ;  abdomen  covered  with  a  short  appressed  wliitilk 
or  cinereous  pubeacente,  not  entirely  concealing  tlie  surface,  tbtf 
on  extreme  apical  margin  of  the  segmenta  dense  and  formiog, 
narrow  bands,  a[>ex  of  flflh  segment  and  Ihe  sixlh  □ 
fnscoua.     Length  .30—35  inch. 

Hah.  Texas,  New  Mcsico,  Arizona.    Six  apecimcns. 
HBliHoda*  BumiDhTftiti. 

9. — Black;  head  clotlied  with  short  cinereone  pubeecencet Uat 
on  vertex  and  occiput  longer  and  mixed  with  fuscous;  thorax abi 
with  a  short  dense  bright  fulvo-ferruginous  pubescence,  Uiat 
the  sides  and  beneath  cinereous;  tegula:  fiilvo-testaceoua ;  «ii 
Bubhyaline,  tinged  with  yellow,  ncrvurea  fuscous,  second  3ub« 
ginal  cell  about  half  the  length  of  flrst,  subtriangidar,  being  nu 
rowed  above,  tlie  ttiird  aiiorter  than  flrst  and  only  slightly  narrom 
tow.ards  marginal ;  legs  with  pale  pubescence,  that  on  tarsi  fiisMH 
abdomen  with  very  short  fuscous  pubescence,  that  on  first  s«f«(il 
pale,  segments  1-4  each  with  an  apical  band  of  dense  apprMit 
pale  ochraceons  pile;  ventral  segments  fringed  with  pale  put* 
cence.    Length  .35-.40  inch. 

%. — Pubescenccof  thorax  much  paler  than  on  9;  four  poiltw  | 
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ao<1  praloii{;od ;  ahdomen  Bliining,  clothed  with  pale  pubescence, 
:bst  on  miilclle  of  segments  3-(>  mixed  with  fuscous,  apical  margin 
of  i-^  ^acli  with  a  narrow  fascia  of  short  dense  white  pubescence, 
»i«k4  of  apex  and  venter  with  white  pubescence,  apex  prominently 
b:tut«rcu1ate.     Length  .45-.50  inch. 

Ilnb.  raltfomia  (Crotch).    Three  specimens. 

■iliiJM  ulmsa- 

9 . — Dla«*k :  face  and  occiput  clothed  with  ochraccous  pul)es- 

crm^e,  «i«>mvtimc!i  more  or  less  fulvous,  that  on  cheeks  whitish ; 

mandibies  with  a  white  8iK>t  at  base;  thorax  with  a  whitish  pubes- 

cviKY  t«hiiid«  laterally,  and  beneath ;  mcsothorax  densely  punc- 

larrd.  opaque,  with  a  very  short,  sparse  fuscous  pubescence,  longer 

sad  more  dense  on  sides  of  scutellum ;   teguhe  piceous ;   wings 

braline,  nervures  black,  second  submarginal  cell  about  one-third 

\hft  length  of  first,  subtriangular,  the  third  nearly  as  long  as  first, 

fcUniDcate  at  tip  and  narrowed  one-half  towanis  marginal ;  legs 

f4ct<>at  or  black,  thinly'  clothe<I  with  pale  pubescence,  |K)stcrior 

tibij^  and  tan!»i  with  a  long,  loose  floccus  of  blackish-plumose 

pQlie«crDce,  more  or  less  mixe<1  with  cinereous  beneath;  abdomen 

•h-.niti;:,  lilai  k,  basal  segment  with  a  little  pale  pubescence  at  base, 

»(  ■  al  MjnruMn  of  M'L;montH  1-4  witli  a  narrow  fascia  of  white  or 

;t[    w -li-^ihite  |»ulH"*r«*nci*,  more  or  U'ss  interrupted  on  1  and  '2 

s.t*\i'A\.     Length  /J'<-.:{2  inch. 

'. —  K«-.oniMi-.4  the  9,  but  with  the  pubescence  of  head  and 
'.i,*r\x  ni*>T\*  di'U'^*-:  mandibles  with  a  white  spot  at  base;  logs 
■  '.:»  ynU'  puIh-mm'ihv,  posterior  femora  and  tibiie  very  robust, 
-i-'f  *nlr  of  ilu'ir  tibiu*  tl;it  with  a  short  tooth  on  inner  margin 
'  ■aril  ilif  tip,  :in«l  ba-al  joint  of  their  tarsi  with  a  small  tootii 
:.  ii<;lr  ii'UnriU  the  hano;  abdoinrn  witii  a  narrow  line  of  while 
;  .>MiMHe  at  a|H'X  of  all  the  hcginents  except  the  last,  which  is 
i-"«.tr.|  and  whitish.     Length  .*2.'»  inch. 

//li'-  Me\irii  (Siimielirast ).     Six  s|x*c'imens.     This  is  allietl  to 
•-. -j/r.!-,;.   Smith,  but  is  much  umaller  and  otherwise  very  dil- 

■•Uim4m  bmabiloraii. 

: — r.laek;  head  and  thorax  clothed  with  short  oohraceou'*  or 

'•'••■*  !ir  act-on  s    pubesc«*nce,  sparse   on    face;    vertex    shinin;; ; 

f'»|*u*  •j.ar-ely   punctured,  nude  on  the  disk;    pulwscence  of 

•^orii  \,  ry  dense;  tegula*  fulvo-testaceous;  wings  fuscous,  paler 
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on  apical  margin,  nervures  black,  second  submarginal  coll  aboat 
two-thirds  the  lenglU  of  firet,  Daiiowed  above,  the  third  shorter 
than  first,  rounded  at  tip  and  narrowed  nearly  one-half  towards 
marginal;  legs  piceous,  the  pubescence  black,  mixed  with  pale  on 
anterior  pair,  that  on  posterior  legs  long;  abdomen  opaque,  with 
very  short  black  or  fuscons  pubescence,  that  on  first  segment 
sometimes  mixed  with  ochraccons.     Length  .65-.70  inch. 

%. — Closely  resembles  the  9;  cly|)ens  and  labrnm  with  abort 
dense  ochraceous  pubescence;  aiitentiieshortasin  9;  legs  robust, 
especially  the  posterior  pair,  tlie  pul>escencc  very  short,  black, 
ocbraceoue  on  coxie,  trochanters  and  anterior  femora  beneath, 
four  posterior  tarsi  long,  the  basal  Joint  of  posterior  pair  long 
and  curved;  basal  segment  of  abdomen  dothed  with  short  dense 
ocbraceoue  pubescence,  that  on  venter  with  black  or  fuscons. 
Length  .60  inch. 

Bab.  Tirgiuia,  Georgia,  Kansas.    Six  specimens.     This  haa 
much  the  appearance  of  certain  species  of  Bombus. 
TetralmUa  OabbU. 

9  ■ — Large,  hiack,  clothed  with  black  pubescence,  that  on  labrnm 
fuscous;  mandibles  with  a  yellowish  line;  wings  fusco-Jiy aline, 
darker  at  base,  nervures  black;  pubescence  of  lege  entirely  black; 
abdomen  above  except  first  segment  covered  with  a  short  very 
dense  ochraceous  pubescence,  that  on  first  segment  long  and 
black.     Length  .85  inch. 

% . — Clypcus  and  base  of  mandibles  yellow ;  antcnnte  short  at 
in  9;  apical  segment  of  abdomen  flattened  and  quadrate  above, 
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9. — Black;  bead  clothed  with  a  griseous  pubescence,  that  on 
ice  and  vertex  intermixed  with  fuscous;  flagellum  dull  testa- 
ecus  beneath ;  thorax  above  clothed  with  a  short  dense  fulvous 
nbesccnce,  that  on  the  sides  and  beneath  pale  ochraceous  inter- 
lixed  with  fuscous;  tegulse  pale  fulvous;  wings  yellowish  hyaline, 
asky  on  apical  margin,  second  submarginal  cell  small,  narrow, 
earlj'  pointed  towards  marginal;  legs  clothed  with  fuscous 
)ul>escencc,  that  on  posterior  femora  and  tibise  beneath  dense 
»nd  ochraceous,  basal  joint  of  posterior  tarsi  short  and  broad; 
kbdomen  with  a  greenish-blue  reflection,  strongly  pale  sericeous, 
\nt  segment  clothed  with  a  short  fulvous  pubescence,  that  on 
extreme  sides  of  remaining  segments  long  and  golden-ochraceous, 
that  on  the  two  apical  segments  long  and  fuscous,  intermixed  with 
ochraceous ;  venter  piceous,  fulvo-testaceous  at  base  of  the  seg- 
Dents,  which  are  fringed  at  apex  with  a  long  pale  fulvous  pubes- 
cence. Length  .75  inch.  ' 
Hab.  Mexico  (Sumichrast).    One  specimen. 

tifuUiMa  elMta. 

% — Black;  head  and  thorax  clothed  with  a  short  dense  fulvous 
pobescence,  paler  laterally  and  beneath;  wings  pale  yellowish 
bjaline,  dusky  on  apical  margin,  second  submarginal  cell  about 
one-tliird  the  length  of  first  and  narrowed  nearl}'  one-half  towards 
tbe  marginal ;  legs  long  and  slender,  clothed  with  ochraceous 
pubescence,  tibia;  and  tarsi  pale  fulvous;  abdomen  clothed  with  a 
tiK>rt  black  pubescence,  longer  on  apical  segments,  that  on  first 
Kgment  above  and  two  basal  segments  beneath,  ochraceous,  ex- 
treme fii<les  of  second  dorsal  segment  fringed  with  pale  ochraceous 
po*»eHccnce.     Length  .75  inch. 

M,  Georgia  (Morrison).     One  specimen. 


rBOOKKDlHaS  OF   THE  ACADBUT  OF  C^StS 


Mat  21. 

Mr.  Thomas  Heehan,  Vice-President,  in  the  chair. 
Twcntj'-seven  persons  present. 

Knee-jainl  of  the  Kangaroo. — Dr.  A.  J.  Pabker  remarked  that 
in  studying  the  anatomy  of  various  animals,  but  little  attention 
has  been  given  to  the  comparative  structure  of  tlie  articulations. 
One  reason  for  this  is,  that  fulftlling  as  they  do  mechanical  func- 
tions almost  similar  in  different  animals,  their  structure  varies  but 
little.  In  examining  the  knee-joint  of  the  kangaroo,  however,  an 
arrangement  of  ligaments  vras  met  with  so  different  fi-om  what  ia 
ordinarily  found  in  this  joint  that  it  deserves  some  attention.  In 
man  the  knee-joint  is  the  most  complex  of  all  the  articulations, 
and  in  the  kangaroo  it  is  even  more  complex  than  in  map.  This 
is  in  accordance  with  the  increased  functional  use  of  the  joint  ia 
this  animal.  In  making  its  immense  leaps,  the  knee-joint  becomes 
the  centre  on  which  the  greater  part  of  the  strain  is  exerted  and 
it  requires  a  corresponding  strength  of  structure.  This  increase 
in  strength  and  stability  is  seemed  by  a  peculiar  arrangement  of 
tiie  ligaments  corresponding  to  the  crucial  ligaments  of  man. 
These  ligaments  are  three  in  number  and  are  arranged  in  a  veiy 
interesting  and  complex  manner.  The  posterior  horn  of  the  ex- 
ternal semilunar  fihro-cartilage  is  free  and  runs  continuously  into 
the  fibrous  tissue  of  a  crucial  ligament  which  proceeds  forwards 
and  inwards,  and  is  inserted  into  the  inter-condyloid  fossa.  The 
ligament  being  thus  free  at  its  posterior  portion  would  tend  to  rid« 
nitwards,  but  this  is  prevented  by  a  stay  ligament  which  rnns  from 
about  the  middle  point  of  this  crucial  ligament  posteriorly,  and 
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th<  joint  a  rerj  interesting  and  peculiar  mechanical  structure. 
Tbrrv  are  no  ligameuta  alaria  or  mucosa. 


May  28. 
Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 
Tventy-tliree  |)crson8  present. 

On  ptfiyx'^nf*  fattcicnlatus, — Mr.  J.  A.  Ryder  announced  tliat 

It  bail  idtftitifie<l  themyriapod  Pol yxenes  /aHciculatu^^  Ssiy,  in  the 

Tki»i:ty  of  the  city  at  several  places  in  the  park.    It  was  found  that 

il«  root  pli«»l<»j{ical  history  agreeil  with  that  otP.  lagurus^  of  Europe, 

M  ilrtaiUHl  tiy  Bo<lc,*  hut  there  was  the  same  paucity  of  males  as 

o)*«erveil  hy  thnt  naturalist.    The  presence  of  the  hooks  terminat- 

tMz  the  caudal  hi  intles  was  an  in<k*pen<1ent  discover^'  so  far  as  the 

Amrficaii   s|Kn'ies  was  concerned,  Mr.   R^'der  not    having   seen 

6-»le'»  pa|»er  until  three  tiays  after  his  own  observations  had  been 

«Ail«*<     U|wn  Ciiroparing  thette  parts  of  the  twi>  species  together 

«e  (ln*l  the  ends  of  the  bristles,  acconling  to  Bode,  in  the  Kurofiean 

•pme^  Ivnt  in  the  form  of  a  semicircle,  with  tiie  suhterminal  pro- 

ccMe«  df|)ending  parallel  to  each  other  from  within  the  arc;  in  our 

•prt:u-«,  on  the  other  hantl,  the  bristle  terminates  in  two  barbed 

d>«arii-ating  |K>intM  directed  forwards,  forming  a  subacute  angle 

•  \K  !!:••  *«upporttii^  sliafl  <jf  the  brij^lio,  the  subti'rminal  procossos 

(W}*!)  liti:;   within   the  anisic  on   tlio   hupporling   shaft  next    tho 

ir.  fiul.     Thi^  now  l(M*alitv  in<lirate.s  a  widr  tlistribution  for  ihe 

Mi.iiial.  >  i/-,  from  <i«*c>rgia,  wliere  it  was  fiiNt  clisrovcred  by  Say, 

'.'  M»«*>arUuMtt^,  \ihrr(*  it  has  been  found  by  Packard. 

<'  r.  (./fiiij  •,!  \t,rffi  Cfimlinn. — Ji»8Ki*il  Wll.Lcox  said  that  he 
'W*  f.-»l  t«>  plnct*  f>n  r*Tord  w  locality  for  Corumliim  rcccntlv  din- 
f'Hrrrd  in  Iri'doU  To.,  North  Carolina.  Near  Stuti'sville,  as  the 
»"ii*rrii  limit.  It  i«»  ftMiiid  nnsooiati'd  with  Kyanitcand  Serpentine. 
1*.  •  al«..»  TmiipI  at  several  localities  for  a  distance  of  twenty  miles 
t")  i\  hMFtlM'ast  of  Statesville,  and  at  its  northern  limit  it  is 
»**"  .ntfd  with  Steatite,  Aclinolite,  and  Dainoiirite.  No  large 
••,•"  .'iiiu^  of  ('(irundum  have  yet  Ikjcu  found  at  this  locality. 

Trof.  (iiinH'^^indo  Mendoza,  of  Mexico,  and  Stephen  Bowers  of 
>»i.tj  itarbnia,  Cal.,  were  elected  Corresponilent**. 
T.ir  following  pa|N*r  was  ordered  to  Ik*  printed  : — 

h".%t\i   f  <lif  •jf«,aiiiiiit«-ii  Nnliir>\i!«Hi'nHli:iftrn.    !>t»' tnlcf,  Hcrlin,  l^^TT. 
^'  W  ,*\>*    pj.   -Jia-'^iH.  PI.  11-11. 
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BT  CHARLES  WACHBMUTEI  AND  FRANK  SFItlNQER. 

Tbe  subcarhonifcroua  rocks  of  the  Mieaissippi  Valley  have  l»een 
divided,  by  geologists  generally,  into  five  divisions  or  groups,  viz., 
the  Kinderhook,  Burlington,  Keokuk,  St.  Louis,  and  Chester, which 
occur  in  the  order  named  ;  the  Kiuderhook  being  tbe  lowest  and 
oldest.  Full  accounts  of  these  formations  xnny  be  found  in  tbe 
Reports  of  tbe  Geological  Surveys  of  Iowa  aud  Illinois,  to  which 
nc  refer  for  detailed  information.  Of  these  groups,  tlie  Burlington 
and  Eeokuk  limestones,  extending  in  vertical  range  from  the 
Oolite  bed,  which  forms  the  summit  of  tbe  Kinderliook,  into  the 
Gcode  bed,  which  apparently  forms  the  boundary  between  the 
Keokuk  and  St.  Louis  limeBtones,  are  characterized  in  their  fossil 
remains  by  a  great  predominance  of  crinoids.  They  are  thereby 
somewhat  conspicuously  distinguished  from  tbe  other  members  of 
the  suticarbouiferous  series.  It  is  to  these  crinoidal  beds  that  our 
observations  are  at  present  limited.  Ttieir  fosailifcrous  character 
is  well  known,  and  we  may  add  that  there  is  probably  no  region 
in  tbe  world  which  exhibits,  within  the  same  limited  geographical 
extent,  so  great  and  uninterrupted  a  range  of  crinoidal  deposits 
in  geological  succession,  almost  unaltered  liy  disturbing  forces, 
and  wbiuli  at  the  same  time  affords  sucb  a  variety  and  abundance 
of  well  preserved  specimens  for  aucnrate  comparative  study,  m 


]«]  9ATUEAL  8CIENCB8  OF   PUILADELPHIA.  225 

i-x»i;4  beds,  alwve  which  ap|>eared  the  Keokuk  limestone,  differing 

from  the  Burlington  beds  in  the  specific  characters  of  its  fossils, 

&«  veil  a4   ill  lithological  characters;  that  the  three  formations 

(»nrH:ntcii  iu  their  crinoidal  remains  three  successive  grades  of 

•Irvvlopmeiit,  those  of  the  lower  bed  being  generally  of  small  size 

Aivi  •Urlu'acy  of  construction  and  ornament,  those  of  the  upper 

Ivd  brin:;  of  stronger  construction  and  ruder  form,  while  in  the 

Kri>kuk  ihoy  reach  a  culmination  of  rudeness  and  extravagance  of 

f<*n&  and  ftixe.     He  states  that  few,  if  any,  H()ecies  of  these  fo.sHils 

trv  '-"milium  to  Itoih  UhU  of  the  Burlington  limestone,  and  that  it 

:«  hardly  proliable  that  any  will  be  found  common  to  the  Buriing- 

too  and  Keokuk.    The  same  writer,  in  the  Geology  of  Iowa,  1870, 

vot.  1.  p.  202,  says  that*  the  separation  of  the  formations  of  the 

MU-arboDiforous  group  from  each  other  is  abrupt  and  distinctly 

drfiot^l :  that  the  inter|KMition  of  silicious  be<ls  constitutes  pale- 

Miolo^ical  boundaries  l)etween  them  ;  and  that  the  change  in  the 

htii<»logicml  character  of  each  de|)osit  toward  the  close  of  eacii 

tpocii,  neern*!  to  have  had  the  effect  to  cheirk,  and  finally  to  arrest 

tlic  prugn-fts  of  those  forms  of  life  which  previously  existetl  in 

(Trai  profusion ;  antl  that  with  the  resumption  of  calcareous  dc- 

\'*.\^  in  the  HUcciHMlin;;  epoch,  similar,  if  not  idontic.'il    forms, 

•*rv  iiitfffiiiKMM],  whifh   flourished  and    progressed  until  arretted 

K'&  h  hy  Hitnilar  doposits  of  silicious  strata.     And  on  pa^r  *Jo:>, 

*;-aikiii;;  tif  ilie  two  divisions  of  the   Hiirlington  limestone,   he 

*»)%••  li   HtfiiiH  that  the   ae(*ession  of  silicious   material   to  the 

»aVr»  uf  iliat  ep<K'h   result^Ml  in,  or  at  least  was  followed  l>v,  the 

(\*«riitiiiatiMii  of  all   the  }«|M*eies  of  erinoids   then  exist  In;;,  and 

A  ':i"ii,;ti  they  llonrishetl  in  just  as  great  profusion  when  the  calea- 

:••■.*  M»iiditton  t>f  the  waters  was  restored,  they  were  all  <»f  new 

•;".«*.  I hciH»  In'in;;  all  in  turn  exterminated  by  the  aeeesHion  of 

•  -«■  vli.-iuUH  material  nhieh  we  fin«l  to  mark  the  close  of  the  full 

»i— Sjof  the  ]tiirlin;{ton  liineNtone.** 

>  .ih  may  U*  tukm  as  the  prevalent  opinion  among  ge<»Ioi;ists 
^^1  ]Mli*oiitiil<*gistM  as  to  the  faunal  independenee  of  those  three 
^'jni.itiiiiiii,  nlth«>ugh  I>r.  White  does  not  <ieeni  it  expi'dirnl  to 
••'•  ,:r.i/«'  tu't  limtitii't /ttrnuitinnM  in  the  Iturlington  IhmIm,  as  pro- 
J-H^l  \,y  Ndrn  and  Wachnnnith  in  Amer.  Journ.  Science,  . I iilv, 
l*'''.  nti'l  lit  in  practice  is  done  by  all  the  later  paleontologist m  and 
'  »'«lur*,  it  U'tiiij  shown  by  rxpt*rienee  that  in  tlifir  ori;anif  rr- 
■^1  !•*.  {Kiitieularly    crinoidal,  the   distinction    betwien    the    two 
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Burlington  beds  is  much  more  slitrply  marked  and  clearly  defined 
tlian  between  the  upper  be<l  and  tho  Keokuk   limestone.    Tbt 
geologic  independence  of  the  two  latter  beds  has  been  BCrnpg. 
lously  regarded  by  paleontologists,  and  in  no  case  within  oir 
knowledge  has  a  single  species  of  crinoid,  out  of  the  many  hm- 
dreds  described,  been   noted  as  occurring  in   l>oth   fortnatiou 
Indeed,  it  would    seem,  judging  from  the  descriptions,  that  Iki 
increase  in  new  species  would  serve  to  confirm  their  separatioa 
But  an  observer  who  is  familiar  with  tlie  stratigraphy,  as  well  H 
the  fauna  of  these  rocks,  throughout  their  whole  vertical  naffi 
olitniiis  an   entirety  different  improssion.     Of  tlip   many  dislio-  j 
guislic<l   paleontologists  whose   labors  have  contributed  to  ODTl 
knowledge  of  tlie  fauna  of  these  beds,  the  majority  were  not  theifrj 
selves  collectors,  and  they  wore  therefore  destitute  of  that  persoDll'l 
familiarity  with  the  mode  of  occurrence  of  these  fossils,  which 
so  important  an  aid  to  an  accurate  understanding  of  their  ni 
tions.     The  material  on  which  new  species  Lave  been  described 
has  often  been  comparatively  limited,  and  specific  character! 
readily  distinguished  in  a  single  specimen  which  could  not  htve 
been  dcDned  in  a  large  Beriee.     There  has  also  been  someconfit 
sion,  we  believe,  in  regard  to  the  actual  horizon  of  the  tyjiesuf 
new  species  collected  by  various  parties  along  the  border  tunl 
between  the  Burlington  and  Keokuk,  some  localities  being  referwl 
to  the  one  or  the  other,  when  in  fact  they  belonged  cscliisiveljM 
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^mt  afoandmnce  into  the  waters  was  largely  destructive  of  cri- 
Boiilal  life,  and  bail  also  an  important  influence  in  producing  the 
changes  ohservetl  in  the  crinoids  of  tlic  successive  deposits.  It 
wems,  intleed,  when  there  was  too  mucli  of  it,  growth  was  arrested 
tad  life  defftrojed ;  but  when  it  existed  in  the  waters  in  moderate 
pn)f>ortion,  along  with  calcareous  constituents,  its  presence  was 
tavormble  to  existence  and  individual  growth.  It  is  on  the  upper 
snriare  of  cherty  la3'ers  in  the  Burlington  and  Keokuk  beds,  that 
«e  find  moat  of  the  **  colonies'*  or  local  deposits  of  well-preserved 
f|«ci mens,  ami  from  the  up|»er  beds  to  and  including  the  Keokuk, 
there  i«i  more  or  less  of  silicious  matter  in  the  matrix  and  in  the 
fosftila  IhemMelves.  The  strata  which  compose  the  beds  of  passage 
between  the  three  beds  are  mostly  impure  cherty  limestone,  in 
which  the  pro|>ortionA  of  silicious  and  calcareous  constituents 
Tarv«  and  it  is  a  fact  that  throughout  these  deposits,  wherever  a 
U\x\v  lieil  of  limestone  ap|)ear8,  or  the  chert  l>ecomes  rather  cal- 
rarcfiUH  in  its  com|K>sition,  we  find  the  remains  of  abundant  cri- 
noidal  Iife«  although  mostly  in  imfH^rfei't  preservation. 

It  thus  (»eemH  that,  notwithstanding  the  destruction  caused  by 
the  •ilici«»UH  influx,  Home  of  the  crinoids  survived  here  and  there, 
&L  i  ttrti^'^liil  through  until  nioro  faviualilo  conditions  a^ain  pre- 
M:,f.l.  In  proof  of  this,  we  have  the  f:iet  that  throut^liout  the 
»:.«r:y  •li|H»«.iis  U'twecn  the  Upper  and  Lower  l>urlin;;ton  beds, 
«'  fiii«l  nil  ire  or  U-^h  the  remains  of  erinoids,  nsnallv  in  the  form 
of  ra,:^  and  very  imperfect,  yet  sidlleiently  distinct  to  be  reeog- 
t.zi'l  a«»  J'7if»orriii»/i«,  I'lattjcriuun^  etc.  I»ut  it  is  in  tlie  beds  of 
(j*^;;e  Iti'tween  the  Hurlington  and  Keokuk  that  we  find  the 
ar.*i  kAii!ifai't(»ry  evi<len<re  of  the  persistence  of  erinoidal  ty|K»s, 
a:'i  tijenc  with  the  crinoids  found  therein  form  the  basis  of  this 

TLf  v\*i^v  of  ihe  I'piMT  Hurlini^ton  limestone  (as  heretofore  eon- 

•'ltr»ii)  wftH  marked  !»v  an  extraonlinarv  «l«'^lruelion  of  lishes, 

•li'.iM-  n  iiiain^,  in  the  form  of  teetli  and  spines,  are  found  in  tlie 

fc>»lci»t  priifu.««ii»n  in  a  stratum  t>xo  to  ten  indies  in  thit'knes^, 

•:*.«li  IK  tiirh  :it  the  very  top  of  the  revjular  limestone  beds.     It 

:*':i<iif  tilt*  iM'Ht  Htrati*;rapliie  landmarks  that  we  know  in  this 

'  riLai.«»ii,  as  it   is   foinid   <»ver  a   wide   aik*a  in   locnlilies   over  a 

^'•i.h«'>l  milen  npart,  and  always  in  tlie  same  position   relative  to 

•  ■-rlnavv  limestone  IkmIs.      It  is  -iieeeed«M|  iiiimediatelv  bv  eliertv 
•  •      •  • 

*^^«r«,  iiMtiirtiiiiet  in  regular  bands  and  sometimes  in  irregular 
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maesea,  with  the  interatices  filled  with  a  fine,  browniali-red,  silU 
cioiia  clay.  These  layera  average  about  Btx  to  eight  feet  in  total 
tliickneaa,  and  above  them  there  appears  a  stratum  of  whitiah- 
graj-  eryatfllline  limeatone,  from  one  to  two  feet  thick,  on  the 
up|>er  Burface  of  which,  nnd  only  on  the  surface,  so  far  as  ob- 
served, is  found  another  deposit  of  fish  remains.  This  is  sue- 
ceede<l  by  two  or  three  thinner  layers  of  similar  texture,  separated 
by  silicious  shales  and  yellowish  sand,  and  above  these  occur 
other  irregular  lieda  of  argillaceous  and  cherty  liraestonee  of 
varying  thickness,  which  pass  gradbally  and  imperceptibly  into 
the  bluiah'gray  limestones  of  the  Keokuk  proper.  These  deposits, 
from  the  lirst  flah  bed  up  to  the  Keokuk  limestone,  we  designate, 
simply  to  save  repeated  explanatiouB,  as  the  "  transition  beds." 
They  are  found  well  espoaed  near  Burlington,  and  at  Augusta 
and  Pleasant  Qrove,  Iowa,  both  within  twenty  miles  of  Burling- 
ton, and  at  Sagetown  and  Nauvoo,  Illinois,  at  all  of  which  locali- 
ties we  have  carefully  studied  them.  At  Nauvoo  they  are  much 
thickened,  and  are  seen  ahove  the  town  from  the  water's  edge  well 
up  iuto  the  bluffs,  which  are  cap|)ed  by  the  Keokuk  limestone, 
while  in  the  extensive  quarries  below  tlie  town,  only  the  Keokuk 
limestone  has  l>ecn  exposed.  A  want  of  attention  to  these  facts 
has  caused  Bome  confusion  as  to.  the  true  horizon  of  the  siiecies 
descril>ed  from  that  locality,  all  being  referred  to  the  Keokuk, 
whereas  we  have  found  at  the  upper  locality  true  Burlington 
species,  such  as  Oranalocrinas  tiayi  and  other  well-marked  species. 
The  transition  beds  arc  more  or  less  fossilifcrous   throughnot, 
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if'|»roprialelv  be  called  the  "crinoulal  limestone/-  A  considerable 
naint^r  of  the  fossils,  under  consideration  herein,  were  obtained 
fn-»ni  a  f«ingle  layer  of  limited  extent  in  the  fish  bed  at  the  top  of 
thr  rpiMrr  Hurlington  limestone.  They  are  of  comparatively  few 
»|-4^ie9i,  and  those  arc  extremely  rare  in  other  localities,  but  at 
tbi»  »|i<»t  they  seem  to  have  flourishcnl  in  extraordinary  abundance. 
Th«*t'  ii}NH:iniens  form  so  im|K>rtant  a  part  of  our  material  that, 
;<.t  3i%oi«|  re|K'ated  allusions  to  the  locality,  we  refer  to  them  always 
1%  ihtr  -*  fifih-U'il  fossils.** 

Ill  thf  fiillowin^  pages  we  shall  endeavor  to  illustrate  in  detail, 
«i:>i  the  t*xoi*lli-nt  material  at  our  command, largely  collected  with 
»l«v:al  ri'ft*ri*nct*  to  this  subject,  tlie  transition  between  the  fttrms 
<f  <  rinoidA  in  the  (*p|>er  Burlington  and  Keokuk  beds,  whicli  we 
U!u%«r  will  |>os.«ess  geological  as  well  as  zoological  interest. 

I:  i«  to  Ije  regretted  that  greater  attention  has  not  l)een  hitherto 

\%\A  td  the  imlividual  growth  of  crinoids.     We  have  made  collec- 

ti('h«  «-x|*re«.Hly  for  the  pur|K>se  of  illustrating  ditlVrent  stages  of 

tW\r!opruent,  and  have   found  it  to  l>e  the  rule,  that  in  young 

rr.t.ni<U,  the  basals  are  the  most  {)erfectly  develo|>ed  parts.     They 

iUAiti  m-arly  their  full  Hize  in  young  individuals,  greater  in  pro- 

i-rti'ii  than  the  subradials  and  radials,  which  arc  ccnnparatively 

iir.\  1«  \i-!ii|icd,  and  at  a  time  when  the  iiiterrailiul  and  anal  plates 

•  wv  •.rnrcrly   made   tlieir  ap|>carancc.     The   latter  develop   the 

•■■f»i,  and  in  some  genera  increase  continually  both  in  size  and 

:  .riiUr  'lurini;  the  growth  of  the  individual.     We  :ils(»  find  that 

»!.'  :in:il  i:ii»Hth'-,  or  Huddeu  modifications  of  specific  eliaracters, 

&■::•'«*.   .ilwavH  lake   place  in  the  intenadial  and  anal  areas,  the 

i'*ti:;»»r  lay-i.  and  conM*<piently  in  the  d<»uie.     S|H*eies  have  Imm'U 

"•  .'..j  liiti  \t\  attaching  too  much  iujportance  to  <'li:iracterH  based 

'■'"  *\'U  UHHlifii^ntionH  as  the  couiparativc   si/.o  of  the  hase,  tht» 

'. .'u'^i   of  inti-riadial  and  anal  plates,  a  more  or  lr«»s  elongate 

'  Jr>..  «t«'.,  Mhii  h  We  believe  are  duo  in   inaiiv  caHr*^  to  individual 

-•■  •■I.,  :ujil   which   in   s|K*cies,  when    rt)nnd   in  a   later   ;;eoloi:iral 

'*:"■:..  f"rui  nure  variations  of  the  >aine  species,  as  will  be  proved 

^  •*.  iitiiilu*i\ely  by  the  following  genera. 

1.  BAT0CBIHU8,  CaiMday. 

l'.*i:iiiu«»  is  separated  l)V  .M«'ek  and  Worthen  intt»  two  see- 
*■  •■•.  111.  <ivol.  Kept.,  vol.  V,  p.  304,  to  which  we  refer  for  a  full 
■' ••-'j*»ii»n  of  the  generic  charactiis  and   relations.     In  the  first 
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section,  B.  Chrislyi  in  included,  while  B.  pyri/ormis  falls  uoder 
the  second.  The  two  Bpecics  form  the  types  of  two  little  groups 
of  crinoidfl,  which  exhibit  some  very  interesting  features  in  con- 
nection with  the  succession  of  the  crinoiclal  beds ;  both  are  very 
common  and  characteristic  species  of  the  Upper  Burlington,  and 
were  described  by  Shumard  in  vol.  II,  Qeol.  Surv.  Mo.,  with  good 
figures,  and  figures  of  more  perfect  specimens  are  given  in  vol.  T, 
Ills.  Geol.  Itcpt.  PI.  T.  There  is  a  general  difference  in  form  and 
outline  between  the  two  species,  but  their  chief  distinction,  and 
the  one  which  produces  apparently  all  the  other  constant  diflfer- 
cnces,  is  that  B.  pyri/ormi»  lias  20  arms,  one  from  each  opening; 
while  B.  Chrislyi  has  Iwo  arms  to  each  arm  opening,  or  40  in  alL 
This  feature  of  B.  Christyi  has  been  for  some  time  known,  but 
hitherto  the  anatomical  construction  which  produces  it  has  not 
been  understood,  and  this  we  are  now  enabled  to  explain.  B. 
Ghrixtyi,  in  its  typical  form,  has  in  each  ray  3  primary,  S 
secondary,  and  2  tertiary  radials,  or  radials  of  the  third  order, 
or  as  they  are  more  commonly  designated  "  brachials."  The 
latter  term  is  used  for  that  series  of  radial  plates  within  the  body 
walls,  which  leads  to  an  aim  opening.  The  upper  margin  of  the 
second  or  last  of  these  brachial  plates,  is  somewhat  excavated,  and 
in  the  rear  of  this  cavity,  the  arm  opening  breaks  through.  In 
very  well  preserved  specimens,  when  the  arms  have  been  removed, 
there  may  be  seen  upon  the  fioor  of  this  excavated  margin, « 
narrow  indented  scar,  extending  from  the  arm  opening  dirocUj 
outward.  We  have  found  resting  upon  this  scar  a  very  small, 
I  jihitc,  olYcn.  'vlieii  the 
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]««  conTex  to  high  conical^  sharp  and  projecting  over  the  up]>er 
cdcr  of  the  ilifrk.     This  row  of  i>roJecting  dome  plates  is  a  very 
cLaracteritlic  feature  of  this  Ri)ecie8,  but  is  entirely  wanting  in 
/»'.  /•yri/ormiji,  its  absence  giving  to  the  dome  in  that  Ri)ecies   its 
prriffrmi  as])ect  and  the  npwanl  tendency  of  the  arm  oi)ening8; 
wLile  in  B.  Chri*tyt\  it  given  to  the  arm  openings  a  lateral  direc- 
tion, and   to   the   di^k   its  wheel-like  api)earance  with  its  wide 
(<n|-hi*ri*  stamling  al>out  parallel  to  the  vertical  axis.     Its  |)ecu- 
\\%r  flfictf  is  wvll  shown  in  one  s|>ecimen,  which  has  abnormally 
ivti  t-xtra  brachial  i>lateH,  and  two  arm  oi)enings  instead  of  one  in 
(nrt  <if  the  ray.     Ilere^  a  single  interbrachial  dome  plate  is  situa- 
lf\  Iwtwecn  the  arm  o|>enings  instead  of  one  over  each,  and  the 
cr^^tmction  below  leaves  no  doubt,  that  from  these  two  openings 
•1^;;/^  ini»tead  of  double  arms  proceeded. 

It,  Chrtttyi  is  descrilie«l  as  having  7  anals  and  4  interradials  in 
3niii^4  each,  and  ratlials  3X2X2.  Another  spemcs  descrilied 
U  Mrvk  and  Worthen  in  vol.  V,  111.  Geol.  Uejit.  p.  372,  under 
ibf  name  of  //.  /rfK*Ai>rriK,  l)elongs  to  this  group,  but  has  a  more 
il'tvadin^j  di^k,  a  more  concave  dome  and  a  comparatively  lower 
b-ly  than  //.  rAriWi/i;  it  is  descrilKMl  as  having  12  anals  and  t) 
x'.;railia!H  in  4  raiijion  each;  rndinls  3''2>.2  witli  an  extra 
Ti\.\\  i.f  t!i«*  tliird  (»nler  (or  brachial  plate)  in  soino  parts  of  the 
ri}v  and  1  or  2  intrrnxiliary  or  iiit«'rsupraradial  piffcs.  The 
♦^•"i.l  radial  of  tin*  third  <»rdcr  is  long,  bent  upward,  an<l  about 
•."■t  arm  n|H'ninL'  ci»n«*tru«*tetl  exactly  as  in  /»  Chriahji,  The  sauui 
:'.'rSrailii:il  d«»iiie  plate  is  fouu<l  over  each  opening,  very  sliarp 
1'  1 1  ri>niini-iit.  and  althouv^h  //.  tnn-hisrus  ban  never  l»een  ftMiiid 
•■•:i  an\  iMirtiMn  of  the  arnin  attached,  we  feel  entirelv  certain 
'-i*.  *lnn  iliM-overed,  they  will  Im»  fouiul  to  be  double  from  their 
w',::ri. 

/I'ri »*'/-*  ;»/*iU'M/Mi*uy,  Hall  (•^p.),  (Supploui.  to  Iowa  Kept, 
i  <■  .*iif  the  *atne  ly|K',  and  ban  a  form  '•iuiilar  to  Ji.  fmcfiistit:* 
• ':;  a  much  uiealcr  expausiou  of  the  disk,  cause<l  by  an  euor- 
^"■;%  i|i%fl(iptiifiit  of  the  higher  radial  and  iiiterradial  scries.  It 
i.»v  arciirilm*;  to  diagram,  3  radials  of  the  first  order,  2  or  3  of 
ti>  •«><>i)d.  2  or  3  of  the  tliird,  and  1  or  2  of  the  fourtli,  (»r  brai^hial 
j''«*:  l.'»  intcrrndiaU  in  '.»  ranges;  '.»  to  11  intersupraradiaN,  Ti 
'■  •  i.vraiill.ir}  plates  U*tWivu  the  series  of  radials  of  the  third 
''i<r,  and  It  has  40  arm  (»|H>ninus.  The  ad<1itiou  to  the  structure 
'^  l.if-*rKiprutt  of  another  hcrics  of  radials  within  the  body  walls, 
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an<i  interaxillnry  plates  between  them,  causes  the  arms,  which,  id 
that  species,  <1ivided  at  the  opening,  to  separate  iu  B.  planodiscua 
within  the  body,  and  to  emerge  simple  from  tlieir  origin.  B. 
Chriflyi  ranges  through  the  Upper  Burlington  into  the  divisioD 
beds.  li.  Irocbiecus  is  found  only  in  the  transition  bed,  while  B, 
plartodisctig  is  said  to  be  from  the  Kcokulc,  although  the  type 
specimen  cnme  from  Nauvoo,  and  there  is  the  usual  uncertainty 
in  ro);anl  to  its  real  liorizon. 

Now  wo  have  Iwfore  us  about  50  good  specimens  of  R.  ChriMi/i 
fi'om  the  Upper  IJurlington  of  various  localities,  all  of  which,  by 
tlicir  peculiar  aspect,  arc  readily  referred  to  this  species.  ■  We  And 
in  them  a  wide  variation  in  form,  some  being  tall,  with  dome  much 
elevated  nnd  rising  uniformly  from  the  margin  of  the  brachial  disk 
to  the  subcentral  proboscis,  others  nearly  turbinate  below,  with 
almost  no  expansion  of  the  disk,  and  others  having  a  low,  broadly, 
and  rapidly  spreading  calyx,  with  concave  sides  and  a  nearly  flftt 
summit.  The  proboscis  is  in  small  specimens,  so  far  as  observed, 
smooth,  while  in  larger  ones,  it  is  rough,  nodose,  and  spiniferous, 
the  latter  being  generally  the  case  in  those  found  high  up  in  the 
rock.  Between  those  extremes  there  is  every  gradation.  In  these 
specimens,  we  find  the  following  variations  in  body-strucinre ; 
Anats,  5,  6,  T,  8,  0,  10,  11,  and  21,  in  3,  4,  5,  and  (i  ranges ;  Inter- 
radials,  2,  3,  4,  5,  and  6,  in  2,  3,  and  4  ranges,  with  variations  of 
2,  3,  and  4  in  different  parts  of  the  same  individual.  The  radial 
series  is  3  X  2  X  2,  except  in  one  specimen  (the  one  with  11  anala), 
which,  on  the  inner  branch  of  one  posterior  raj',  has  an  additional 
bifurcation,  giving  5  arm  openings  to  that  ray,  or  21  to  the  sped- 
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of  tb^  tLinI  f>nler,  prcNlticing  nn  expansion  of  the  disk ;  and  in  one 
«>f  Uiem  ( evidently  very  mature),  the  interradial  areas  are  much 
•Irprv^^e^U  and  the  radial  series  elevated  and  rounded,  giving  to 
t^r  c»l\  x«  as  s«'en  from  below,  a  ten-rayed  appearance.  The  pro- 
UfM  is  in  »|K^*imcns  from  the  transition  bed,  is  greatly  developed, 
l^iU'ji  \vTy  long«  and  its  plates  spiniferoua. 

\V«r  have  never  seen  a  8|)ecimon  of  B,  planodiscn»^  but  from  the 

dr«<-ri|iiion  and  diagram,  it  is  evident  that  this  species  has  the 

*i!c«*  fundamental  conrttruction  as  the  two  preceding  ones.     The 

vt\\  im|M*rtant  diHerenc*e  to  l»e  found  is,  in  the  additional  bifurca- 

liMito'if  the  radial  t^eries  within  the  body,  and  as  a  consequence  of 

*.:^:«  fitructnre,  in  the  double  numl)er  of  arm  o|)enings.  B,  ChriMyi 

tb*)  ll.  tr*tt'ht*c%iA^  th<iugh  having  40  arms  also,  have  but  20  arm 

'  }•»!!.;:«,  and  the  arms  really  branch  after  emerging  from  the  body. 

I'j  tiicni«  the  small  bifurcating  plate  which  we  have  descrilK.*d,  and 

cj'i.ti  which    the   arms   divide,  is  evidently  a   rudimciitar}*  free 

nl  al.  and  the  two  plates  liCHide  it,  which  in  B,  Chrinii/i  were 

t«.i  arm  plates  In'conie  devel<>|>ed  in  B.  planodisruH  uito  true 

rv\:>,'*  and  f«>rm  a  part  of  the  lK>dy.    That  this  is  not  a  mere  con* 

■v'X.rv  i»u  our  part  i**  (lemonftt rated  by  the  individual  growth  of 

" :.  .  1*  'J*  iifrally.     The  »j'ttni(f  Sfrotnmnti.H  for  instaiioo,  thon^li 

■i^    Z  t:.«'   »:iiii«*   iiuiiiUt  of  arin^  hs  the  aduU,  has  but  4  arm 

;•   .   .;-  i.i  v:uU  i:\\.     The  radials  of  tlu*  lii^^lier  orders,  whitli  in 

li.:  *ji<-t  iimiiH  f«»rni  a  part  of  the  body  ualis,  are  here  still  five 

»■•.•.  .Jii*u|  iN»rictl  by  any  intrrradial  or  iiiteraxiiiary  pieces,  wliirh 

••  -.  1  ;•  i.'\\  till  the  }»pa«'es  iK'twcvii  them  ;  but  the  nunibrr  of  arm 

;•:.:.«•'»  ««f  ihi*   naTeiit   eriiioiil   InereaM's  to  the   full   nuniU'r  of 

i'-.*    ri  I'll  •portion  to  the  iiierease  <»f  the  upward  growth  of  the 

'••:*       1  iti**  1^  «*\aetly  the  r«M'  in  /»'.  fttnundisriis^  t\\\{\  it  will  thus 

'•■*'<  I.  till*.  /».  i'hrt^hjt  and  it,  froihisi-iis  represent  earlier  >ta;^es 

''.»!■  j  uiiiil.  and  that,  as  we  have  m-ou  before,  the  two  later 

'  v-»    i.;:!  r   fn»ni   the  older  by  thi»se  eliaraeters   wliieh  appeared 

*•.•  .nil  in   /»'.  (Viri-Vi//,  and  beeaine  more  !ixe<l  an<l  general   in 

■ .'  *  .1 1 1«  il.n.;  t%  iH»«». 

i     I -.ri '..rm<-,    wln»'»«»    most    important    distinction    from    //. 

'    '  •'■.I   lii«»   brfii  mentioned,  is  desciibiMl  with  7  <»r  S  anals  in  ( 

'-;••.  *•  iif  ♦*.  intrrradials  in  .'{  or    I   ran;:*-*. ;  radiaU,  :>   •    -J        1 

-•  ^   i.  \  ,  111.  <H'nl.  Krpt.  p.  :J7's  uliere  M^ek  and  Wort  hen  yive 

X  :•-.«.. I  d<<«cription).     It  ranges  iliroU|^h  tin*  Tpper  Umliniiion 

I'. 
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into  tlic  trnnsition  beds,  wlicre  tlie  B.  NaekoilleB  form  predooiil 

B.  A'anAmV/a",  Troost,  from  tlie  Keokuk  limcBtone,  is  of  the  « 
type,  but  is  larger,  ami  its  boily  nnd  dome  plates  are  more  iioiIme, 
the  interradial  nreaB  constricted,  so  Ibal  Ihe  body  ia  divided  into 
lobcB.  It  is  descrilied  1)y  Hall  in  vol.  I,  pt.  ii,  Iowa  Geo).  RtfL 
p.  CO!),  with  8  or  9  nnnls,  5  to  10  interrndials,  and  an  int^rsupM- 
radial  plate  between  the  radiala  of  the  second  order  iu  everj'  n 
radials,  3X2X  I;  arms,  20. 

B.  Nashoillte  var.  subtraclus.  White,  was  described  (Proc«4 
Bost.  Soc.  Nat.  Hist.  ISeS,  p.  16)  ns  agreeing  with  the  1*S 
species,  except  that  it  generally  lacked  the  intersupra-radial  pbl^ 
this  being  fonnd  in  one  ray  only.  It  was  said  to  occur  in  if 
Upper  Uurlington. 

In  upwards  of  40  good  Bpecimens  of  B.  pyri/ormis>  exinuii"" 
we  find  a  great  variety  in  form.  In  some,  the  body  iaj 
gradunlly  and  unifoimly  from  the  base  to  the  arm  Imses.  li.  ■- 
turbinated  ontline  below;  while  in  others,  it  remains  of  n-i^l! 
uniTorm  size  to  the  top  of  tlie  second  radiala,  when  it  siiiiilfTil; 
and  rapidly  expands ;  the  rndinls  of  the  second  order  and  limliii 
being  in  a  plane  nearly  at  right  angles  to  the  vertical  .im  i> 
some  specimens,  fcwo-thirdB  of  the  body  is  below  the  ann 
and  in  others,  scarcely  one-third.  In  some,  the  brachial  ili^ki 
contiiutons;  in  otiiers,  the  iiiterradial   areas    are    somewh.i 
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■^  ^  4.  an<l  5  ranst'n  with  variations  in  the  same  individual.  As 
'■'  '-1*-  itiu*r»u|ir.nradials,  iiiK>n  which  White  founded  1i is  variety, 
••■  Stid  ill  M^Muv  s|K*ciiDens  none,  and  in  others  one  in  1,  3,  4,  and 
•  ■♦ri  .*,  rs\«%  rof>|HH:tively,  while  all  our  Keokuk  sjMJeies  of  B.  Xash- 
"  .'  '■••Z'*  **•  have  un  inlersupraradial  in  every  ray.  Hut  the 
■  ^**  fi.v  And  conntanoy  of  those  plates,  is  evidently  a  natural  con- 
'  j'i-^fHv  f,f  l\^^,  «;reater  size  of  the  Keokuk  form,  and  lieuce  of  no 
•:-•  .fi.*  vain,.. 

«'»   //.  jnjriffjrmiit^  the  proboscis  is  lonjr,  rather  strong,  with 

*^-l«  r:iU:|y   e<»nvex  plates.     In  the  IL  Nash lu II ir  from  trunnition 

'  •'.  U,i«  «Imiii«.  \^  prolon<j;i*d  into  a  proh(»scis  over  five  times  the 

•.::.?   iif  iin*  calyx,  the  plates  of  whicli  are  convex  to  HJi^litly 

^;  '»   •■r..u,.     1,1  ^1,^.  y;    Xnafiriilir  o/  Kt'okitH^  the   prol)os<*is    is 

—    •  l»rl\  i'liMtfvatiMl,  hut  stronger,  composed  of  very  nodose  plates, 

-^       iu,ui  miitnav  to  itH  summit  it  is  encircled  hv  a  row  of  five 

>  ^^T'^ng -^piiu.^  noarlv  an  inch  l<»ni;. 

uipi  Hiat  \\\v  iUf»dilk*ations,  thus  observed  in  the  successive 

■*  •••  thvM*  twuty|K*s,  as  they  appear  in  the  rocks,  havr  taken 

*     ^        '"  **x:irtly  ili«>M*  parts  of  the  criuoid  which  are  changed  by 

^^  '-    that    tht»   prevailini;   features   of   the    later   spinirs  are 

•"  "  **'"''   *i»  the  ]tur1in<;ton  tviK»s  were  irrci»nlarlv  <lrv»'Iop«»d 

I  2      "*  ^*'''  **f  t'»^'  individual ;  and  that  tlicordcr  in  wlii<'h  tlics«* 

"^^    .      ^     ^''tw  ap|M>nn'd,  correspr>nds  vrrv  close! v  with  the  succcs- 
'•^  '"f  i*i 

iiauvivH  from  youth  to  maturity. 

2.  EBETMOCBINUS. 

•»'i  <''i*M*«l:iv,  Am.  .loiirii.  Sri.  1S.")!»,  proposed   iht*  almve 

I  A  '*•'■  f«»r  :i  t\|H'of  ('riuoi<N,  priiirip:illy  ill-^liiiirnish*' I    liy 

^t I'll II 

^^.  "In   of    tin*    arms    in    lin-ir    uppiT    parts.       Mr«k    and 

\i'''      *'*'  ^''-  <«-«d.   Kept.  vol.  V,  p.  :{r.7,  plarrd    it    iiiidir    Wnhuvi. 

a       I 
■*  '  "*'"»;?• '/Ml*,    «nd   made   intrrt'stintr  obsrrx  atinUN   nn    the 

-<•  **  A^Mn'iat*'    loruis.      \\  «•   hav*'   uever  snMi   a  sihmimh'U 

'/   '  '     I  '**^'^»» ■•«•«'.'»>**«  typical  sperics,  and  art*  uiiahli'  to  in.«lrr- 

0  *'^^^"(i  «»r  tfifl*MC  ^ouiewhat  rompliratt'd  m-iirrir  rrl.iiinn-. 

'        P  '"'•''fro  tin*  **|»ini<»n,  ln»wr\i'r,  that  at  pn'sriit  \W  Aww- 

^     f0  "'"'Owr/x  .•iimI    I'^f't'tmnrmins^  jirc  not  so  ch-aily  drlinrd 

^^^^  ^^^IntL       I'fuItT  existing  rlrcum^^taiMcs,  wr  pH  l\r  t«» 

^        A^  *'*^i>#M*  i«'ii«.*re  ilH  authors  phu-i-d  it. 

t^^\^f^^  Anlt'fH.^1  r«  »-•*••  il.H,  some  of  th«'  most  strikiiiLr  <'\aniph*s 


<olfaiity/»e.      Tlt€'\'  t'xiiibil   tin-  pt-culiar  arm  »»t 


ructiiit'  in 
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a  remarknbte  degree,  while  they  possess  a  special  interest  in  «»• 
ncction  witli 'similar  forme  from  other  localities.  The  specimeii* 
here  occurring  belong  to  a  single  type.  They  are  characteriwd 
by  a  low,  broadly  cnlycnlate  body,  witli  basal  plates  in  some  csMi, 

tbifkened  into  a  sliglit  rim  at  tlio  margin,  and  iu  otlit-rs  jn.ywt 
ing  far  out  around  the  column  in  a  tripartite  disk.     Three  bi 
plales,  in  succession,  rest  above  the  secondary  (or  supra)  radiillv 
with  an  extra  Bct  of  radiala  of  the  third  order,  in  part  of  those  riji 
which  have  five  arms.     Dome  much  elevated,  pyriform  or  bemi' 
epherie;  its  plates  strongly  nodose  or  subspiniferoiiB.     TheMF 
face  of  the  body  below  the  arms  is  ornamented  by  rugose  ridgd^ 
which  extend  along  the  middle  of  the  radial  plates,  and  folloff 
tbe  branches  to  the  arm  bases,  the  latter  being  separated  froo 
each  other  by  indented  sutures.     These  ridges  arc  iu  some  spect 
mens  low  and  obscure;  prominent  and  angular  in  otbera. 
arms  are  strong,  rather  narrow  as  if  laterally  compressed,  loi 
nearly  angular  on  tbe  outsi'.ie  for  about  one-fourth  their  lengti 
They  are  there  very  suddenly  flattened,  spread  out  laterallj',  wJ 
become  broad  and  spntulate,  remaining  tbiek  and  heavy  io  I 
middle,  aud  growing  thin  luward  the  edges.     Their  breadth  itl 
widest  point  is  about  lialf  an  inch  on  an  average,  they  taper  Tttj. 
gradually  toward  the  tips,  tbe  length  being,  in  matui'e  spccinieiil 
about  four  inches.     They  are  composed  of  a  double  series  ofinW 
locking  joints,  which  are  very  short  in  the  lower,  and  longer  il 
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Xez,r^\  arms  not  only  join  with  each  other  at  the  middle  by  inter- 
lot  WiHi;  an;;K's«  Imt  have  similar  angles  at  their  thin,  lateral  edges, 
«S  th  rxnctly  correspond  with  the  angles  in  the  margins  of  the 
i«^j'*?niii2  arms.  Thus  the  edges  of  the  arms  could  be  united  by 
rlr^rlj  fitting  sutures  into  a  continuous  and  impenetrable  wall, 
an-l  ft>rfn  an  archeil  dome  over  the  space  above  the  arm  bases. 
It'lrt  d.  wo  aiwavs  find  the  arms  folded  inward  at  their  extremi- 
tir«,  no  matter  in  what  shai>e  the  8i>ecimens  are  crushed. 

We  have,  from  other  localities  in  the  Upper  Burlington  lime- 

•t<*nf.  «|tet*iuiens  which  are  |>erfectl3'  smooth  below  the  arm  bases, 

lut  «hirh   in  size,  shape,  and  structure  of  the   arms,  agree  with 

tbe  fi^h-lxil  ftiiecimeuH  very  closely.     Among  a  go(Kl  numlK'r  of 

tlif  Utt4*r«  wf  liiid  some  with   20  arms,  some  with   21,  and  some 

«tth  Ji,  tlif  ilitference  being  always  in  the  |>osterior  rays,  as  the 

•*thfr»  have  uniformlv  4  arms  each.     The  variation  in  the  surface 

Biirkiti<;»  ln^arA  no  n^lation  to  that  in  the  number  of  arms,  for  we 

iiA  tl.i-  •»nio<ith  H|K*i*imenH  with  20  and  21   arms,  and   tlie  orna- 

BriiTal  auvH  with  20,  21,  nud   22,  and   we  are   therefore  led  to 

i<'if  ««•  that  all  the  s|K*cimeuH   under  consideration  l)eh>ng  to  a 

•;njl«'  ••|HTies. 

Mt>   and   Witrlhi'h,  in  vol.  V,  III.  (ie<»l.    Kept.   pi.  x.   Fii;.  Ti, 

''.'•    j:^»i».   un«h*r   tlu*    name  of    Krt'tinnrrinKs    rfnuftrachnifus^ 

Hi   .  n    fi;^iiif   iif  :i    f|M-('inK*n   wliirh    was   obtained    at    the  Hauir 

'1  *\ .  t!.»«'::!!i  h«»t    in  ininiedinte  asscx-iatinn    with   our   present 

•■    •   *  ••!!  ..!'  fi^h-t  vd  foxsiU.      It  gives    a  good    i<h'a  of  the  form 

■   i  ;    •  <  ii<«idrratioii,  exeept    that    in    perfeet    sprriniens,  the  llat- 

*■•■«■'  •  ••tiion  of  iIm»  nrnis  is  at  least   twiee  a**  loii;r  as  m'vu  in   the 

*:■  '■     I*,  hn**  thrre  hraihinl  platr«*  in  tin*  bo<ly,and  twenty  arms. 

i''»*'i. »:   ^iMTim«'n,  like  ihone  brfon*   u**,  i"!»*arlv  does  not   belonj; 

•■  /'     r^  iitifn'nrhttitii>^   dcMTibtd    l»v    Hall    in    his    Preliminarv 

^  '    '•.   l**»'l,   [».    II,  und«'r   A^'finnrr* nu.'i.      Ilissprcii's  had,  ac- 

•'ijtoih*'   drirriptioii,  no   bf»dy  platrs   above  the    siM*<nidary 

'  ••.j-i:ii  r:t'lml-,  and   had    l»»    arms  wliirh   wru*  roiindrcl   below 

»•  ;  •  \|  rtn-U-l  :iU»v«'  th«'  middle,  wliirii  is  a  totally  ditlVniit   tiling 

■•  ■;.  ■■   f  fiirin-.     \Vr  liavi*  not  iH'en  ahh*  to  exjietlv  i«lentifv  Hall's 

•i-    ••.Lilt    ««•    have  Hr>«-ial   hpreimrns  ol'  a   ft>rin   with  but  two 

*■    iri.hti-%   :n   Hoiiji'   partH  of  the   ray**,  and   a   brachial   platt*   in 

•'V     Ii    It  iH    14   arms    whirh    an*   verv  *»tron«^,  roundrd   Inflow 

•      ^Vm*"-!  nl'ov*',  and  we  think  it  helon^sto  IJ.  rtmifn'ih  fn'i'-n'. 
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the  type  of  which  may  have  liod,  abuormally,  an  additiODal  aia 
in  each  posterior  ray. 

Hall  described  and  figured  in  the  Iowa  Kept.  pt.  ii.  p.  GI5,  pL 
XV.  Fig.  7,  under  the  name  Aclinocrinua  ramulosua,  a   speclmti 
which  in  most  rc8|)ect8  shows  a  very  near  approach  to  the  fish-bed 
forms.    It  is  rcrerred  to  the  Keokuk  limestone,  but  as  it  c*M 
from  Nauvoo,  we  are  left  in  doubt  as  to  its  actual  horizon.    It 
may  have  come  from  the  transition  beds,  for  we  have  from  oo^ 
responding  high  beds  at  Augusta,  Iowa,  where  these  beds  a 
extensively  exposed,  a  epecLineii    wljicb  seems  to    be  almost  i 
exact  duplicate  of  Hall's  type  aa  figured.     The  ridges 
posed  of  series  of  prominent  tubercles  in  the  centre  of  each  pi 
in  the  radial  and  brachial  series,  and  there  are  also,  between  tJ 
ridges,  much  smaller  tubercles  distributed  arouud  the  margin  d 
the  anal  and  intcrradial  plates.     It  has,  moreover,  6  i 
I>osterior  ray,  or  22  in  all,  and  we  hnve  no  doubt  but  that  HiUI 
specimen  would  have  shown  the  same  iiumher,  if  that  portionrf 
the  fossil  had  been  preserved.     The  nrme  are  unknoT 
parison  of  our  specimen  of  A.  ramulwus,  with  the  fish-W  !<M 
of  Erelmocrinus   shows  that  tliey  arc  most  inlimaleiy  i 
The  oiily  difference,  we  cau   perceive,  is  the  rather  greater  <i 
and  more  elaborate  ornamentatiou  of  the  A.  ramulusm/,  betagl 
fer9nce  in  degree  only,  and  not  in  kind. 

We  are  tJius  brought  to  the  eouclusion  that   tlie  type  we  to<l 
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3.   AOAKICOCEDTUS,  Trooit. 

On   )>ringini;  together  a  lar^c  number  of  good  specimens  of 

.4.  iri/«*v-riritf4c  from  the  Upper  Burlington,  transition  and  Keokuk 

U-i*  from  various  localitiei*,  apparently'  Ix^longing  to  several  spe- 

r;i>.  me  found  a  satisfactory  separation  into  species  according  to 

tiw  dt-M-riptions  impo8sil»le.     We  therefore  thought  to  ascertain 

Xl*  If  rt'lations  by  a  comparison  of  the  s])eciniens  U'fore  us,  witliout 

rv^airil  to  ^|K.*cific  names  or  geological  horizon.     The  comparative 

•imi-iH'ity  of  construction  and  absence  of  ornamentation  in  this 

p^uiin  renders  such  an  investigation  more  easy  than  in  many  other 

fc"""!**.     To  this  end,  we  noted  for  each  s|)ecimen,  separately,  the 

ri;»ractc'r«*  which  in  the  dencriptions  have  heretofore  been  con- 

tj-lt-fol  of  •»|K^*inc  importance,  viz.,  the  form  of  tlie  dome,  of  the 

>&«!il  f-oiicavity,  and  of  the  anal  area;   tlie  hha|>e  and  position  of 

vLf^viifUil  and  third  radial   plates;  the  form  and  proportions  of 

IV  ihlcrradiaU,  and  the  character  of  the  interradial  area  in  the 

«)«iht>.   thf  niunl»er  of  arms;   and  in  addition   to  tlicse,  and  not 

LrM««fiin-  -|K»cially  noted,  the  disposition  of  the  apical  phitcs  of 

ibr  -liiriif.     Talmlating  these  data  inde|K.*ndcntly  of  the  Hpecimens, 

'•  f    n.d   lh:it    llu-y  f«'ll   naturally  into  two  i»roiip>*.     The  lir.st  of 

"  ■  **■   ;<•   «  ii.'itartfi  i/.rd    by    has  IulT   tlu*   apicMl    platos  of  ihr   dome 

•*    .'.••.!  !i«>iii  carh  olhrr  by  small  iiilcrcal;ili'<l  pbilc^;  tiir  r«niial 

•        I   i.i.itr   Iwin;:  t uIm  rniliform   and   vcrv  niucli   larmT  tiiaii   its 

**•   .    it.  <•  t,r  any  of  tin*  doim*  plates;   the  <loiiu'  pyrnniidal,  niial 

*f' 1  i!it,.iiid   ilu*  opfiiin<4  lateral;  lhr»'i*  arni»»  t«)  r:uli   posl»Tior 

*n      «i-i  .ihd  i:i«li:il  lif^licr  tliMU  wide;   first  interradial  short,  liasal 

'  :.■  i\iT\  •^niali.  InvolxinLT  the  lower  part  of  the  third  radial,  which 

•*    '    u\*\.      The   second    yronp   is   dist inuuished    by    havinir   the 

*J  •  •■  1.  d'unr   phitrs  c<»nnected   exc*'pl  at  tin*  anal  si<b',  the  central 

'-"■  •     i.'t    ^MMtly   coiiNpieuous  above  the  others;    the  dome   heini- 

*i     .,  •      .ij  .    till-   anal   area   elevated,  roinnlcd,  tir   prot libelant,  with 

*-•     ■■:«i».  ■::   •brtifrd    iip\\ard;   the   second   radiaN   nearly  always 

^  •  '  ir  11  LTiiiu  ami  wider  than  hi*^h.      \\  itiiin  this  i^ronp  are  lorins 

^    '      ,*  :itiii^  t<i  e:uh   ray.  with   ',\   in   one   posterior  ray,  with  .'J  in 

^  *     .  |M,*;ctior  ra\,  with  .1  in  one  posterior  ray  and  i  in  the  other, 

^    •  .  4  ,ii  •  :»•  li  posterior  ray,  the  other  rays  in  all  cases,  save  one, 

*•  ^ '•      .:  J.  With  loni^   and   narr<»w  liint   interradiaU,  and  with  "^liort 

i?     I  •    i.  iMH-*:  with  basal  concavity  very  shallow,  not  involvmix 

*  :  ,.  I  ii\  t>\  thi-  third   radiaU,  and  deep,  entirel\  includini;   iheni. 
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The  first  of  tliese  gi-oups  is  sliarply  characterized,  and  is  the  well- 
known  species  A.  Worlheni,  Hall.  The  second  is  of  the  ty|>e  A. 
AmericanuK,  Rocmcr,  but  includes  the  features  of^.  buUatus  and 
A.  excavalus,  Unll,  and  A.  iwdoms,  ti.  and  W.,  and  &  new  ronn 
not  heretofore  noticed,  having  four  arms  in  each  posterior  ray; 
but  the  combination  of  these  cliaracters  was  so  perplexing  that 
the  identification  of  tlic  species  was  wholly  unsatisfactory.  Upon 
arranging  the  specimens,  however,  according  to  the  most  general 
modifications,  such  as  the  greater  or  less  elevation  of  the  anal 
area  and  the  number  of  arms,  we  found  that  they  arranged  tbem^ 
selves  into  a  series,  in  which,  while  varying  irregularly  in  the 
minor  fharacters  observed,  the  forms  shaded  grattiially  from  one 
into  the  others,  beginning  with  those  having  two  arms  to  the  ray 
and  greatly  protruding  anal  area,  and  ending  in  those  with  four 
arms  to  each  |>ostei'ior  ray  and  a  wide  flat  anal  area.  In  these 
respects  the  succession  was  nearly  regular,  but  no  other  characters 
were  coincident  witli  them,  and,  in  other  respects,  there  was  no 
uniformity  or  constancy  whatever.  It  was  now  found  that  the 
specimens  had  also  arranged  Ihemsetves  according  to  their  geo- 
logical horizons,  beginning  with  two-armed  forms  in  the  Upper 
Burlington,  and  extending  regularly  through  the  transition  beds 
with  two  and  Ihrec  arms,  to  the  four-armed  forms  in  the  highest 
part  of  the  Keokuk. 

In  this  study  which  we  have  described  thus  in  detail,  to  show 
that  there  is  nothing  arbitrary  or  theoretical  in  the  result  an- 
nounced, we  used  about  thirty  well-preserved  specimens,  besides 
irL-<l  lo 
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to  think  it  probable  that  this  form  will  be  found  with  four  arms 
to  all  the  ra3'8. 

The  Burlington  species  of  Agaricocrinus  are  comparatively 
small,  increasing  in  size  in  the  upper  bed;  the  transition  bed 
fossils  are  larger  still,  and  in  the  Keokuk  there  are  found  those 
ponderous,  huge  forms  which  are  so  characteristic  of  that  horizon, 
and  of  which  A.  Woriheni  is  the  extreme.  With  these  extravagant 
forms  the  genus  becomes  extinct,  and  we  meet  it  no  more  above 
the  Keokuk  beds. 

i.  ACTIHOCBIinJB. 

The  lobed  Actinocrinus  which  Meek  and  Worthen  considered  to 

be  the  true  type  of  the  genus,  is  numerously  represented  in  the 

crinoidal  limestones,  and  a  large  numher  of  species  have  been 

deserilied  from  the  Upper  Burlington  and  Keokuk  beds.      The 

tyj)e  of  the  genus  is  a  form  subglobose  to  turbinate  below  the 

brachial  plane,  very  slightly  convex  to  pyramidal  above  the  arms, 

tbe  iiitcrradial  spaces  contracted,  the  radial  areas  prolonged  and 

extended  outward  about  at  right  angles  to  the  vertical  axis,  and 

fbnned  into  lobes  which  increase  in  width  as  they  recede  from 

the  Ixxly ;  thus  giving  to  the  fossil  when  seen  from  above  or 

below,  a  pentapetalous  aspect. 

lis  leading  species  in  the  Upper  Burlington  beds  are  A,  multi- 
foditttu H^^hwm.  and  A.  verrucosus^  Hall,  both  figured  on  Plate  10 
of  ihe  Iowa  Geol.  Kept.  The  former  is  characterized  by  a  very 
low,  flat  dome,  with  the  interradial  areas  greatly  constricted  and 
•Xcavated  ;  the  latter  by  an  elevated  dome  and  a  greater  develop- 
*H?nt()f  the  interradial  dome  plates,  which  extend  down  between 
"le  IoIh»8  and  form  a  low  rim  connecting  them.  The  former  has 
50arms,  the  latter  40,  the  arms  of  both  remaining  simple  through- 
^**t.  In  this  genus,  unless  the  arms  themselves  are  preserved,  it 
"^ery  difllcult  to  tell  their  number,  for  the  long  projecting  lobes 
•f^  almost  always  broken  away  with  the  arms.  In  large  coUec- 
^oiis  from  the  Ihirlington  limestone,  of  specimens  otherwise  well 
preserved,  it  is  exeeedingl}-  rare  to  find  one  in  which  the  brachial 
P»*U'M  are  preserved  to  the  bases  of  all  the  arms.  They  are 
K^niTally  broken  away  just  above  the  first  bifurcation  in  the  ray, 
^*^  ilio  number  of  arms  appears  less  than  it  really  is.  This  was 
^**«'  case  with  A.  multiradiatua^  which  is  represented  in  the  Iowa 
'^^l^jrt  as  having  two  arms  to  the  ray  ;  when  in  fact  it  has  six  as 
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large  collections  prove.    In  the  Keokuk  beds  the  genas  attuoi 
its  greatest  development  in  size  and  exlravngance  io  features.    Il 
is  represeuLed  by  a  targe  nura'hcr  of  described  species,  of  whi4 1 
tliG  leading  types  are  A.  Lowni,  A.  pernodosue,  and  .4.  jugouMfl 
Hall,  Hud  the  species  of  A.  Hmnbutdli  and  A.  Agasxizi,'irooA.y 
Most  of  tile  Keokuk  species  were  apparently  described  from  sped-  I 
mens  more  or  less  imperfect  in  tlic  brachial  part  of  tbe  lobes,  H  j 
that  very  little  reliance  can  be  ])lai:cd  in  i.be  arm  formuls  sltUd,  I 
and  no  information  is  given  in  the  descriptions  as  to  the  natungf 
the  arms  in  tbe  different  species. 

Tbe  IJndington  spedmens  exhibit  much  vaiiation  in  proportiou 
and  ornamentation,  and  while  tbey  are  generally  of  small  siie  tad 
neat  sculpturing,  we  Unci  oucasionally  a  mature  individual  wbick, 
with  most  of  tbe  features  of  its  associates,  is  much  larger  in  liif 
and  is  marked  with  that  roughness  of  habit  and  rudeness  oiiom, 
so  prevalent  in  the  Keokuk.  The  Keqjtuk  species  named  arctS 
very  large,  uncouth  forms,  with  extreme  rugosity  of  surfat'eilto 
Intter  reaches  its  extreme  in  A.  Agagxizi  and  A.  pernodonus,  wbilt 
in  A.  Lowei,  tlie  contraction  of  the  interredial  spaces  above  lU 
arm  bases  is  ao  great,  that  almost  the  entire  dome  is  iiiduddii 
the  live  lobes.  Specimens  from  this  formation,  preserving  ttl 
arms,  arc  exceedingly  rare,  and  our  Keokuk  material  gentnAf 
is  too  limited  for  a  detailed  comparison  of  forms.  But  we  liirt* 
specimen  of  the  A,  verriico^'in  typo,  apparently  A.  pernodiuiMV 
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is  probable  that  A,  hrontes  and  A.  unicarinatus^  Hall,  which 
re  described  from  Nauvoo,  and  which  we  were  unable  to 
'nti fy,  never  seeing  an  authentic  specimen,  belong  to  these 
ue  intenmediate  forms.  Among  specimens  from  the  transition 
is*,  we  have  found  one  in  which,  as  if  foreshadowing  the  pecu- 
r  arm  features  of  A.  Lowei^  some  of  the  arms  were  simple^  while 
iert!  divide  an  inch  above  their  bases  into  two  branches.  This 
pe  also  having  reached  its  culmination  in  the  Keokuk  beds, 
comes  here  extinct. 

5.  PLATTCBINTTS,  Miller. 

Mr.  F.  B.  Meek,  in  Hayden's  Reps.  U.  S.  Geol.  Surv.  of  the  Ter- 
Lories,  for  1871,  p.  373,  proposed  the  name  Eucladocrinus  as  a 
ibgenus  for  the  reception  of  a  type  of  PlatycrinuH^  in  which  the 
idial  series  are  extended  into  long,  free  tubes,  bearing  the  true 
riDs  along  their  sides.  Some  lately  acquired  material  from  the 
rinoidal  l)eds,  and  especially  the  fish  bed,  enables  us  to  add 
omething  to  present  knowledge  of  this  form.  The  type  under 
consideration  has  exactly  the  body  structure  of  Platijcrinus  up 
!A  the  third  radials.  It  includes  both  the  low,  broad  cup-shaped, 
ind  the  elongate  form  of  calyx.  But  instead  of  giving  off  the  arms 
in  dusters  from  the  third  radial  as  usual  in  PlatijcrinuH^  lihixs 
the  radial  series  of  the  bod}',  both  dorsal  and  ventral,  enormously 
wiiMKled  in  the  form  of  tubular  free  rays,  from  which  the  arms 
•pring  alternately  on  either  side  throughout  their  length.  It  bears 
tliesaine  rel.itions  to  the  typical  Platycrinxts^  that  the  form,  de- 
Wrilwd  as  Steganocrinus  by  M.  and  W.  in  vol.  II,  III.  Geo!.  Kept. 
P«l">5,  does  to  the  typical  Actitwcrinus^  it  being  sometimes  im- 
possihlo,  with  our  present  knowledge,  to  determine  to  which  genus 
tile  specimen  belongs  when  the  arms  are  removed.* 

The  value  of  these  differences  in  arm  arrangement  as  to  generic 
f^lalions  is  as  yet  an  open  question;  but  we  have  found  that  the 
•truciuijvi  difference  between  the  two  forms  is  not  by  any  means 
•**  k'reat  as  first  impressions  would  indicate.  The  free  rays  of 
^^niKn-rinuif  are  actuall}'  nothing  but  extreme  developments  of 
t«e  iohes  of  Actinocrinus  muUiradiatus  or  A,  Lowei^  and  in  like 

A  Riiuilar  variation  in  tho  arms  is  obsorved  in  HexacrinuH^  those  of 
"'^•rerig^  (toldfuss,  lieing  similar  in  type  to  the  earlier  forms  of  Plutyerinus^ 
^"'l«*  //  limbittuM^  Miiller,  has  armsof  difTerciil  type,  somewhat  like  Eucla- 
^'frihui,  but  more  like  Barycrinus, 
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mnnner  the  indinl  extensiona  of  Eucladocrinus  are  prodaced  bf  ■ 
mutti plication  of  the  orders  of  radiale  fn  tbe  body  of  Platt/crimt, 
as  proved  Id  the  most  satisfactory  manner  by  our  Plalycrinu 
pranuntius  herein  described,  in  whicb  the  interroediRte  stage  ii 
shown.  We  doubt  wbether  there  is  any  generic  distinction  I» 
tween  the  two  forma,  but  in  the  unsettled  state  of  our  science  up« 
tbis  question,  it  is  piobably  best,  and  may  facilitate  the  aeardifix 
a  naturiil  classification  to  recognize  subgenerio  groups  howmi 
artificial  they  may  be. 

Tbis  group  includes,  so  far  aa  known,  our  Eucladocrinttt  mijfe- 
brackialua,  I'tatycrinus  pleurooioienus.  White,  besides  PI.  Jfc* 
lanaeiisin.  Meek.' 

It  ranges  in  our  rocks  from  the  Upper  Burlington  through  tt( 
transition  beds  niid  into  the  Keokuk  limestone. 

Another  species,  somewiiat  similar  to  E.  millebrachiatas,  boll 
in  ornamentation  and  form  of  the  calyx,  bnt  having  the 
of  trae  Plahjcrinus,  ranges  through  the  urinoidnl  beds  nniliscalM 
PL  sculplus  when  found  in  the  Lower  Burlington,  PI.  glyptu* 
the  Upper,  and  PL  Saffordi  when  found  nt  Keokuk  localities, 
can  sec  no  difference  l>etwcen  them,  and  it  is  nn  interestin^B 
firmation  of  our  opinion,  that  we  have  lieforc  us  a  specimtn  ff 
the  Burlington  limestone  at  Quincy,  kindly  loaned  to  ns  by  Pnt 
Woi'tben  from  tbe  Nat.  Hist.  Museum  of  Illinois,  nrhich  is  a^ 
like  some  of  our  Lower  and  Upper  lied  spefimens,  and  wliii 
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licUtecriama  mllUkntkiatvt,  d.  tp. 

('«'!iiinii  vorv  Urge  an<l  long,  twisted,  composed  of  joints  which 

■.&rrt-:«44*  in  ihicknens  as  they  recede  from  the  hody.     The  faces  of 

lilt  »<*iiit4  are  eccentric  elliptic,  the  rim  beveled  to  an  edge,  some- 

t:mr«  •'harp  and  Sdinetimes  ohtiise,  from  which  project,  rather 

.r7r<jiilarly,  «mall  tooth-like  spines.    Each  joint  is  twisted  so  that 

tb<f  U>ii]Z  axes  of  the  reverse  faces  make  a  considerable  angle  with 

rvh  fihiT,  while  the  articulation  on  the  long  diameters  imparts  a 

n;M><  t«i«>t  to  the  whole  stem, and  i>ermits  motion  in  all  directions. 

Tjv  sr:  icnlatini:  processes  run  lengthwise  of  the  face  of  the  joint, 

ind  ti>n<*i«*t  of  a  strong  riilge  along  the  middle,  with  another  on 

tiibvr  *ide  near  the  |K.Tiphery,  and  curving  like  it.   There  are  deep 

iWf  r*%«!i»nH  on  either  bide  of  the  median  elevation,  probably  filled 

M  ii:i<rArtirularv  substance.     Perforation  of  the  column  round 

ftti'l  r\tu*mi*ly  minute,  barely  large  enough  for  the  insertion  of  a 

tut  iif^dli*  |H»int. 

11*- i I ,  exc-luhive  of  frcH?  rays,  of  medium  to  large  size,  cui)-fthaped 

Uiel<*n;:at«*  ht'wi<«pheric.     Hasal  and  first  radial  plates  thin;  basal 

^i*k  Imw,  alMiiit  one-thir4l  the  height  of  the  body.    Facet  for  altnch- 

mtXil  ««f  th**  ci>lumn  slightly  indented,  and   surrounded  by  a  low 

-ijii.!   •»,.  jii|.^,',  or  bv  a  row  of  small  tubercles.     Surface  of  basal 

i  »■•  -  tii:iiki'<l  bv  rows  of  ^niall  nodi-s  and  rutrose  ridLrcn,  arranijcd 

\i"\  •]   to  tin-  uiar^iuH  and   radiating  to  thi*   angU-n,   the   same 

TTiii;,.  i,tnli«»n  fxtcnding  upward  on  tin*  first   radials.      Kdgcs  of 

'a*s.*  ••>''.um'I\  bevi'lU'il.     Then*  is  considerable  diversity  in  the 

•.t'.^  i    H,  iil|i;iitini;«  it    U'iug   ol»s<Mire  <»n   small    speeimens,  <M)n- 

•;■■'.-  i.ri   lar^e   individuals.      First   radials  hitrlier  than   wide, 

:  -.  Ii".  :ibiiiii  parallel,  margins  not  bevelled,  but  fonning  elost; 

•  *  K*  Willi  :i«lj?uviil  platen;  <;ibb<MiH  in  the  iiiiddl'  and  swelling 
'■"•I*:  I  till-  in.ir;^iii  of  the  seeond  ladials.  A  rtieiilatiiii;  laeet  large, 
"  . '.  ^i-ii.ii  ireulai,  oeeiipyiii'^  one-third  to  one-half  the  heii^ht, 
■  '  i  •i-lrdf  to  oHf  iliird  ihf  width  i»f  the   plate,  t'aeing  outward 

«^:  .  j'lrii'.lil  ti»  the  verlieal  axis.  Anal  plate  about  eipial  in 
• '•  t..  iiii-  intiriadiaN,  inflated  above,  and  foiiniiiL;  a  part  (»f  the 
-i"»ii  I  •ioiiie.     Till'  anal  opening;  situated  at  its  upper  inai^in. 

1">"H'I  till'  firnl  radials,  the  rays  extend  out  hori/.ontally,  both 
•t! ..  .i,,i»:,|  :iii(|  Ventral  side,  ami  are  procliieetl   into  long  free 

•  ■  '  \r.  nrm  like  appen«la':eH,  ^ihieli  are  really  extensions  of  the 
••'>  .1  '.tM-  rndial  M-ries.  TIh-v  bifurcate  on  the  se<*oiii|  radial 
-•'.'itN<.  Lctitehet,  which  do  not  immediately  diverge,  but  remain 
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united  by  their  inner  sirlos  fis  far  as  tlie  mid^lle  of  tbe  tbini  nuli*! 
plate,  beyODd  wiiich  they  bet'ome  free,  and  continue  so  to  llieir 
estremities.  Hence,  there  are  two  free  branches  to  each  ray,  a 
ten  ill  all,  each  of  which  bears  the  true  arms  on  either  w\t  k 
alternntc  succession.  Tlic  hrancheB  are  of  about  uniform  eize  ft 
half  their  length,  R^^r  which  they  taper  gradually  and  appnrcntlf 
teraiinate  in  a  true  arm.  A  tulmlar  passage,  arc-lied  over  by  tlw 
extensions  of  tlie  dome,  runs  the  entire  length  of  the  free  nyii 
The  tubes  of  the  two  brandies,  after  unitiug  on  the  inside  o 
second  radial,  connect  with  the  central  visceral  cavity. 

Second  rnclials  very  short,  broad  and  deep,  filling  the  entto 
anrfiicc  of  the  articulating  scar,  rounded  Irelow,  curred  at  l[ 
sides  to  meet  the  dome  plates,  their  transverse  outline  t 
semicircular,  dorsal  aspect  obtusely  pentagonal,  though  actnal|f 
heptagoual.  The  lu'eral  extremities  of  this  plate,  like  thow  o( 
the  succeeding  radials,  have  angular  faces  iuteriocking  witl 
corresponding  faces  of  small  plates,  which  fill  the  interlirscliiil' 
areas  on  the  ventral  side  of  the  rays.  The  upper  equal  laceiol 
the  |)late  Blo|>e  at  a  very  obtuse  angle,  and  bear  two  plati^*  i 
succession,  whicli  are  radials  of  the  second  order.  The  flrslof 
these  is  short,  hexagonal,  its  long  margins  about  parallel,  ii 
outer  lateral  margin  notched  by  a  small  cliaunel,  which  peoetralM 
through  the  plate  to  the  tubular  cavity  within.  Tlio  inner  Islrtl 
s  of  this  and  the  next  interlock  with  those  of  correspoiiiiinj 
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Ruiial  of  each  neriofl  and  the  outer  fnce  of  the  succec<Ung  plntc, 
thry  ml«o  nhut  against  the  plate  above  and  !>clow.  In  one  very 
Itr^t*  «(HM:iinen,  in  part  of  tlie  ray  near  the  body,  they  are  im]>ed- 
i\*>\  <»till  ilot^iM'r,  fto  that  they  touch  live  phites  of  the  ray,  as  is  the 
ex**  in  fs,  ftlf'urtjvimenHitn  but  at  a  greater  distance  from  the  lK)dy 
\\try  abut  (»nly  a*;ain»t  four,  as  is  the  general  rule. 

Tbf  arm*  arc  long,  rather  strong,  gently  ta|)ering,  directed  along 

\hv  rav*  l«»wanl  the  extreinilies;  coinpose<l  of  a  double  series  of 

nxUvr  *hort  interlocking  plates,  every  alteniate  one  on  either  side 

Z^MHiZ  ri««:  to  a  Ion*;,  slender,  single-jointed   pinnule.     The  arms 

\T\'  ;:i\cn  off  from  each  pair  of  plates  in  the  free  rays,  alternately 

T.  rsi-h  M'le,  thus  giving  an  arm  for  every  two  plates  throughout 

tht-.r  U'n;*th.     In  one  of  our  siH>eimens,  of  medium  size,  there  are 

%\trtiix  :;o  arniH  to  one  branch,  but  the  extremity  is  not  prescrveil, 

u\A  w«'  liavt?  rca!«oii  to  think  they  avcniged  lo  more,  whicli  would 

^,\r  *•»  t.»  !lu»  ray, or  4<Mi  in  all.     In  some  of  the  larger  specimens, 

ih»'  II  iriiU*r  wan  doubtlcsn  much   greater,  and   probably  in  some 

ca»^*  Approached  rHMI. 

I».»nif  rill.  ci»m|>oM»d  of  comparatively  large  plates,  the  apical 
asL  i  rmlcd  •bun**  plates  InMug  at  their  mid<lle  part  abruptly  ele- 
^  !•  I  ••'»  p  ipiilatf  nodcH  with  a  roii^liene<l  or  wrinkled  >m  face. 
T  ...  I  •!.••.•. I' t hi*  inlrrradial  areas,  of  \vhi<*h  there  are  but  few.  are 
•'.  ■■■•...  \\  thr  pbu'i*  wlirre  llh*  rMV^  t-mrrm*  from  the  inner  Ixxly, 
'  -I  ■  \  ii\ii  !ln'  second  primary  radial,  llirre  is  a  larm*  dome 
»*•  riiTiikini:  till-  ineipii'nt  bilnrea!i«»n  nf  ilu*  ray,  u  ith  se\eral 
•"..  •  ,  '  ijt".  U  li*w,  Mncct'i'dcd  by  two  rows  of  \erv  lar:^**,  t'Xtifnn'lv 

•  '•■'!.  ..•  ht  pl:itcs  lik«*  those  of  the  dome,  but  mueh  ninrr  con>pirn- 

•  '1*  :i:,.|  i\;t|i  roMfs^T  Kinraee  niarkin<^s.  Thr  latter  art*  pla<'ed 
■*"  :..'  *....■  \iiitr:il  sii|»»  mI*  tin'  rav,  and  alternatrlv  on  filhrr  >'h\l\ 
**       f.  i'  .'ii*    pi:it«*  is  alwaVH  sitnatnl  ovrr  llie  ba-^e  of  an  arm,  and 

!.:iii.:    (lirin    thr    nntnb«-r   of   arms   ean    be   drtrrmiihMl    as 

-•  .1  i  1\  IS  \t*'ii\  {\iv  radial  plalfs  on  the  di>r''al  sidr.  Tlu'  spares 
*'  'wttii  tli«'s«'  I>ra(-Iiial  doiiu»  pbiles  are  lUMMipiiil  by  smaller,  tlat, 
'•  ..i.'l.oi  siilis|tiiiircrous  plati's,  irn*i:nlarly  arranu:«'d.  Thf  ar- 
'^:.ji  nii'i.t  «»f  th«'  vault  pircrs  of  tin*  ra\s  i>  siirh  that  tliry  eonld 
'•  •.  !  i^**  ••p»in"d,  and  lirm-e  the  pass:e^«' \\  ilhin  was  always  Inlmlar 
^    I  i.\ir    :in   «ipi*n    raiial.     Thr    radial    appt'udav^fs   havr   a   li-n- 

!• '    \  •.»  U  nd  di>wnwar<l,  b*avinii  the  ventral  surface  fXpMNr.j. 
\\  •   tit\t-  iHitt-d  the  pri'**«'nc«' of  a   ^maIi  cliatiiifl    at    tlir   lateral 

*>''<:iot\  I't  the  tirnt  radial  (»f  the  second  order,  and  will  now  adtt 
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tlint  this  forms  the  passage  of  a  good-sized  pore.  Similar  pom, 
pierced  tli  rough  at  llie  edge  of  tbe  plate,  and  mcloaed  by  tba 
ftbuttiiig  margin  of  an  adjacent  plate,  are  found  on  eacli  side  of 
tlie  free  rays  near  tlic  base  of  every  arm.  They  commnnicsta 
with  tlie  tnliiilar  passage,  aad  bave  about  the  same  direction  m 
the  arm  furrows  One  pore  penetrates  every  first  braciiial  picM 
on  eadi  side  of  the  arm-base,  another  enters  at  the  outer  laterj 
edge  of  the  first  radiid  of  each  onler,  n  lliird  one  otcnrs  at  lia 
edge  of  tbe  second  radiiils  ;  but  toward  the  upper  or  thinner  pMfr 
of  tbe  rays,  we  found  oidy  two  pores  between  each  pair  of  an 
in  place  of  three  aa  described.' 

'  The  presence  of  llie  porea  in  ttie  sides  of  llic  radial  appcndsges  is  id 
a  nolAble  fL'nlure  in  tlic  form  under  cousidp.ralion,  that  iulcresl  is  oalnnl 
awaliened  aa  lo  Ibeir  probiible  functioDS,  and  lliia  Ihe  more  Bince  ^ili 
pores  hsve  been  obaerved  by  na  in  aerersl  oilier  genera.  Tlii-y  nrf  m 
conaplcnoua  in  BaU>erinns,  wbere  tbey  arc  arranged  In  ten  pairs.  fii«  ndu 
and  five  interradial,  cacli  pMr  is  silualed  between  tlie  adjncenl  nmis, »(« 
lliey  connect  tlirougli  Ibe  body  walls  wiiL  tlie  inner  caviiy.  Theyir 
found  also  lu  Ae'.iaoorinat  and  Sirofoorinut,  in  the  free  arm  bf.iriii;; n.^ 
of  Blfganoerinui,  witbin  tbe  false  arms  of  OUnerinui,  and  poroi  art  '<iun<l 
in  Ibe  ventral  sac  or  so-caiied  inflated  proboscis  of  same  of  tlie  C^'i'Aurn 
nider.  11' now  wo  compare  ILe  posilion  of  Ibese  openings  witli  Ibe  siiiili« 
nvarinn  openings  ofllii-  Blnslnlds  and  the  peclinalcd  rhombs  of  tin.' '  yi«l 
ians,  wliicb  are  considered  by  aumy  anlhora  to  be  orarisn.  ly  iili'.' 
respiratory  orgiina,  tlie  ([Ueslion   is  forcibly  suggested  whether  lln-i'  i-'r' 
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In  tbe  tnrentigation  of  this  species  we  have  made  use  of  a  mag* 
Di6cvot  s«rie«  of  specimens  from  the  finh  bed,  found  within  a  few 
feet  of  each  other.    There  are  nine  individuals  in  good  preserva- 
ti<«a  prv^enting  to  view  almost  every  aspect  of  the  fossil,  they 
rrpre«rnt  different  stages  of  growth,  and  show  the  gradations 
from  »iDall  to  large  individuals.     We  have  also  before  us  a  speci- 
Drn  from  the  diviaiion  l»e<)  at  Nanvoo  and  three  from  the  Keokuk 
.ime«tone.     The  latter  arc  considerably  larger  than  the  fish-bed 
»pe«'im«:nH,  k»ui  exhibit  otherwise,  in  the  parts  preserved,  no  es- 
«<Ltia)  ditff  reni-e.     Onl}'  a  portion  of  the  raj's  is  preserved  on 
oTw  of  th«  Keokuk  specimens  but  sufficient  to  show  that  it  had 
\\k  4ame  arm  slrurture.     Until  discovery  of  more  i>erfcct  speci- 
men* ?>hall  prove  the  existence  of  more  important  differences  than 
\f\  <>)>4erve<l,  we  can  only  regard  the  Keokuk  form  as  belonging 
to  the  ibarat'  A|KH.*ies,  with  the  tendency  to  variation  generall}'  ob- 
•crir<l  ill  Kv^jkuk  rcprcHentations  of  liurlington  types. 

1l:h  •»|Kfif?i  id  diittln^uiKhed  from  E, plfurovimenus  by  the  low 
•f. •colli  calyx,  the  flat  concave  base,  the  massive  lK>dy  plates,  the 
d«r|»  ftutun-d,  the  more  robust  and  rapidly  ta|M'ring  radial  appen- 
•ii;!i««»f  that  »«|HM-ii*H.  In  four  s|>eclmcnM,  we  find  that  the  frve 
^;i*  ail' alivn}**  f>>id<-d  inward  upon  tho  vnitral  side  instead  of 
-II  .:.rii:  (ifiHii  aai  in  our  k|h'(  ics.  It  has  about  the  same  ntiuibor 
'  3rt:i«  as  oiiTH.  and  i-ithvr  of  tlicm  with  tli(*ir  ten  ion*;  rnyH  fully 
•XM.ittd.  and  iUv  liiindrvds  of  anus  stretching;  outward  inu^t  have 
;rr.rri!ii|  a  wry  Miikiii^  »p|H*:iniiice. 

I  'i,i*'j  aud  l'*iftttnn, — Near  I'Mirliuj^ton,  Iowa;  transit  ion  bvil 
■*-^«Mi  itji*  Hurllii;:toii  and  Kmkuk  limestone.  CollcTtioiis  of 
'   Wach«niuih  aitd  Frank  Springer. 

^latyerinni  prsBnatiai,  n   i|> 

<'"!'iijjii  lar;:*',  twisiiM!,nntl  conslructo<l  as  in  A\  milU'hrnchititint. 

''  ''•   r.iMirr   lati;r«  li»w,  broadly  cup-shapiMl   or  dist'oid.     Basal 

*'  1  rai|i:ii   |i!a?i'«»  liravy  :   basal  dl^k  drrpiy  aii<l   abruptly  exi-a- 

'^*«'l  1m '.o»,  M»  iliat  ftiiir  or  tivf  joints  of  tliv  I'oluuin  aro  inside 

"■•■  j  Ian*'  of  i!«»  iiiili'r  rim.     llasal  plntrN  rlfvatcd  lu-ar  tlu*ir  iiiar- 

•  '-•  .i.tti  A  tii.t  ki'tii'd,  rii^tmo  riiM,  wliirh  is  also  found   n«'ar  tli«* 

^•f  iiiar;:iij  of  tliL*  fiTHt  radials.     All  the  plates  art*  broadly  and 

•*  .  \  t.t\ri;i«l  Oil  ilM'ir  margins.     I''irst   railiaN  one-half  widir 

•  :.  :.  jti,  till  .1  I'Mver  projeetin^  inar^rins  overlian;:in^  below  tlie 

i    %Lr  «.t  till   li:i-.r,  ««i  that  the  body  rc^ts  on  lliC'^e  inar^iuH  when 

i: 
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placed  upon  a  level  Burfa(.-e.  Articulating  facet  prominent,  mucU 
elevated  by  the  tliickening  of  tbe  plate;  broad,  semicircnlftT, 
occiipjing  about  one-third  the  nidtb  and  beigbt  of  the  first  radial, 
its  siirruce  about  parallel  with  the  plane  of  the  plate,  which  makes 
an  angle  of  about  45°  with  tbe  vertical  axis.  Anal  plate  a  little 
larger  than  the  inter-radials,  supporting  nn  its  upper  face  a  aeries 
of  small  dome  plates,  above  wbicb  is  tbe  anal  aperture,  situated 
very  low  and  oj)ening  laterally. 

Tbe  radial  areas  are  produced  into  free  appendages,  approach- 
ing tbe  structure  of  Eucladocrinus.  They  are  large,  strong,  ami 
broadly  rounded  below,  spreading  out  about  horizontally  and 
folding  upward  on  the  ventral  side.  Tbey  bifurcate  on  the  secoud 
radial,  but  remain  joined  by  their  inner  sides  to  the  top  of  the 
second  plate  above  it,  where  tbey  diverge  and  become  free.  Tbe 
branches  diminisb  in  size  very  rapidly,  giving  off  arms  alternately 
on  either  side  to  about  tbe  tweltlh  plate,  where  each  terminates  in 
a  bifurcating  plate,  from  whose  equal  upper  faces  two  true  arms 
diverge.  Tbe  surface  of  the  plates  is  irregularly  elevated  and 
rounded,  and  tbe  sutures  are  slightly  sinuous,  giving  to  the  rays 
a  wrinkled  or  corrugated  appearance. 

Second  radial  short,  broad,  filling  tbe  articulating  faces,  pen- 
tagonal in  outline,  bearing  upon  its  upper  obtusely-sloping  faces 
the  radials  of  tbe  second  order,  two  in  succession,  whose  inner 
edges  join,  but  do  not  interlock,  tbe  sutures  iu  the  two  series  coin- 
ciding. The  first  radial  of  the  secoud  order  is  about  quadrangular, 
its  upper  and  lower  margins  flexuous.  The  second  is  much  narrower 
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Dome  elevaterl,  hemispheric,  composed  of  large  tumid  plates,  of 
which  the  apical  and  interradial  ones  are  the  most  prominent,  the 
radial  area  in  the  vault  being  composed  of  a  double  series  of 
smaller  plates,  which  extend  out  along  the  ventral  side  of  the  rays 
as  continuations  of  the  dome. 

This  species,  in  its  body  structure,  is  most  closely  related  to 
E.  p/eM/-oi?imewM«,  having  a  similar  low  discoid  form  and  heavy 
plates,  bat  it  can  be  easil}'  distinguished  by  the  extremely  deep 
excavation  of  the  base  below,  the  prominent  ridges  at  the  margins 
of  the  basal  and  first  radial  plates,  the  extreme  depth  and  width 
of  the  bevelings  at  the  sutures,  the  elevation  of  the  articulating 
faces,  and  by  the  very  distinct  arm  structure.  It  resembles  P. 
iiuhero^iusy  Hall,  in  its  discoid  dorsal  cup,  but  in  that  species  the 
cal3*x  is  much  lower,  the  arm-bases  being  in  the  plane  of  the  base. 
^he  deep  and  acute  beveling  of  the  margins  of  the  plates  in  our 
^  •pecies  gives  it  a  sharp,  angular  app^rance  not  visible  in  any 
t      other  species. 

\  PoBxlion  and  Locality, — Upper  Burlington  division  of  the  cri- 

^    9oidal  limestone  ;  subcarb.,  Burlington,  Iowa.     Collections  of  Fr. 
^    Springer  and  James  Love,  Esq. 

?  Plalycrinus  prmnuntius^  as  stated  before,  represents  the  trans- 

Hion  form  between  the  typical  Plalycrinus  and  Eucladocrinus^ 
tfce  latter  being  the  extreme  wing  of  the  genus.     A  comparison 
.  •f  the  species  of  Plalycrinus  occurring  in  the  Upper  and  Lower 
«ttrlington  beds,  gives  further  interesting  results  concerning  the 
«»iory  of  the  genus.     In  all  the  species  from  the  Lower  bed  the 
••ins,  both  of  the  discoid  and  of  the  elongate  form,  divide  upon 
triangular  or  pentangular  bifurcating  plate  having  equal  sloping 
,  and  the  two  halves  of  the  rays  are  free  above  the  second 
•Wial,  or  become  so  at  the  first  radial  of  the  second  order ;  while 
•^  tlmost  every  si)ecies  from  the  Upper  bed  the  arms  branch  off 
l^lUrnately  from  the  smaller  sloping  face  of  a  more  or  less  cuneate 
#^»le  (similar  to  P.  prstnuntiuH) ;  and  while  we  find  on  the  former 
^•Hover  four  arms  to  each  half  ra}',  with  abnormally  a  fifth  one, 
■••re  are  species  in  the  Upper  bed  with  seven,  eight,  and  nine  arms 
-  ■'^ttch  half,  or  eighteen  to  the  ray.     There  are  before  us  some 
*^t  interesting  specimens  of  a  form  from  that  horizon,  perhaps 
^  ^.  //a//i,  Shum.,  but   more   probably,  at   least   if  Meek   and 
"ortben*8  identification  of  that  species  in  vol.  V,  111.  Geol.  Rep. 
!*•  *54,  is  correct,  of  an  undescribed  type  which,  in  the  form  of  the 
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body  ami  the  general  plan  of  its  railiRl  conat ruction,  is  so  inti- 
mately related-  to  our  E.  millebrackialus  (as  P.  prasnuntius  to  E. 
pleurooimenus)  tliat  one  is  forcibly  struck  with  tbe  idea  tliat  the 
former  may  [tossitily  represent  n  younger  st&ge  of  the  latter. 
That  this,  however,  is  not  the  fact,  is  proved  beyond  doubt  by  * 
number  of  specimens  of  each  species  and  of  dilTercnt  size,  which 
show  the  greatest  constancy  in  their  respective  characters;  and, 
as  tlie  two  forms  occur  in  a  distinct  horizon,  we  are  compelled  to 
regard  it  as  not  individual  growth,  but  as  a  more  mature  develop- 
ment of  the  genus. 

A.  ICHTHTOCBIITDB,  Conrad. 
In  investigating  some  specimens,  api>areutly  of  this  genus,  of 
a  new  form  and  unusual  size  from  the  Qsh  bed,  we  encountered 
much  (tiflicully  in  determining  their  generic  relations,  and  were 
accordingly  led  to  an  examination  of  the  entire  literature  of  thU 
and  its  allied  genera,  Taxocriniis  and  Forb-'^iocrinua.  Meek  and 
Worihen,  in  vol.  II,  III.  Geol.  Rep.  p.  269,  have  discussed  the 
relations  of  the  two  last-named  genera,  and  have  furnished  good 
reasons  fur  considering  FurbenMcrinus  to  be  only  a  subgenus  of 
TaxocriniiK.  The  generic  formula,  which  includes  both,  is  shown 
to  be:  3  basals,  which  are  sometimes  rudimentary,  5  subradiala, 
and  3  or  4x5  radials.  It  thus  appears  that  the  only  diflferencs 
between  the  two  forme  is  in  the  interradial  and  anal  areas,  Taxo- 
criiiuii  being  cither  without  plates  in  these  spaces  or  having  bat 
1  to  3.  and  FiirbegifK-rinus  having  from  1  to  30,  or  more.      Tax<^ 

II  tl.O  rii[H-L'    Silui'iall    U|>,  Whilf  Foi-hr^ 
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DO  iot«*rrs(iial8  or  snals.  Specimens  of  /.  BHrlinglonensia  before 
;«  distinctly  fthow  the  presence  of  3  rudimentary  basals  mentioned 
\r  Hall  a»  probably  of  generic  im(>ortance,  and  this  would  make 
\^jt  f^n-muU :  banaN.  3 ;  subradiali),  5  ;  radials,  8x5;  thus  a<^reeing 
prrr:v-ly  with  TaxocrinuA  and  Forbesiorrinus^  except  in  the  ab- 
wDce  of  anaU  and  interradials. 

Th<  discovery  of  our  new  speciefl  /.  nobilis  brinpfs  fresh  confu- 

r.'-'D  tn  the  Hiil*jfOt«  and  obliterates  at  once  this  apparently  satis- 

fvi^ry  di«itinrtion.     In  thi<9  8|>ecies,  in  young  and  mature   indi- 

fMuaU,  we  have   1    to  3  to  5  interradials,    1  to   2  interaxillary 

p!it<-«.  and  3  to  4,  moHtly  4,  primar}*  radials  with  a  wide  variation 

»th«  railtaU  of  the  second  and  third  orders,  Rometimes  in  the 

Mi&r  individual.     On  the  other  hand.  Hall  describes,  in  the  Jourii 

Bf.**.  S*k:,  Nat,  Hint.  IsCl,  p.  261,  under  Forht'siomnus  71iu'mn\ 

iii*tJjt*r  liurlin^ton  form,  of  which  the  typi<»al  s|H»cimen  (without 

dotit.t  ndult )  had  neither  anal  nor  interrndial  plates.     Thus  show. 

:o*  in  a  mo<it  satisfactory  manner,  that  the  interradials  may  be 

[ft^rnt  or  absent  in  either  type.      In   HalTs  species,  the  radials 

Iff  3  <  ."»,  whieli  increase  in  size  upward,  the  sccontl  order  of  radi- 

lU,  and  sometimes  partly  the  thini  order,  leaning  nj^ainst  those  of 

•  f  nltiiM-iii  ravH.  This  sprrics  ni;m*s  up  to  the  top  of  tlu*  sec- 
ovIatv  r:i*li;iN  nj«i«»t  rnnarkablv  with  Irhffn/ntrinfts,  mimI  only 
*!  '"1  ill  t!i«-  iipprr  M'l  ifH  of  r.Mdials,  or  freearniN,  which  arc  nmiided 
T.  !',.•  I'lrk  in  pitu'e  iif  briii«4  1''*^  ^"^  "'  ^'''^^  i;«'nu>.     Thai  wc  have 

•  :'-••  f'.iiii. I  i»t!i«T  *»p«M*iinciis   with  H  to  1  and  .'5  iiilcrradiaU   in   one 

■  • !.  ri-  Mr«-a«»,  and  even  ,'»  or  more  in  its  represfiitat  i\  e  from  the 
^ ;  ••:  r.ur!in::ton  U*«l,  rannot  <liniinish  the  weiLilil  of  our  ar;^n- 
t*-'*  i!  intlitr  »«erves  to  prove  more  r<»ni*lnHivrly,  tlial  the  prrs- 
'  ..  I-:  :i"'.-«-!iii'  t}C  th«'He  plates  i**  of  lnit  litll«'  value  even  ns  a 
*;•'  •'.  « li-ir-ett-r.  Ilenre  there  rfinaih'*  no  diNtinct ion  a**  to  the 
'"  ■.  *!r  .  •m.Oii'twren  the  thret*  tjeiiera.  Tiie  Tun  liii'_rtini  t'orni«»of 
/     '  ■  -  .         *   an-   readilv  reco-'nized  bv  tin*  \v\v\  nlates  antl   niii- 

■  T'l:  rfir\  n!iin'  (»f  the  body,  the  disposition  of  tlu*  arms  which 
ff!  •:■.*. I\  rtjriiii*!  each  other  and  iiit*i»ld  at  their  tips,  the  wavini^ 
•.*.r. -.  1'..]  i;ij.iiI1n  iiMirMsinnr  width  of  the  primary  and  seeoml- 
»'^  ri  i  li*.  In  /.  I>trri.<,  llall,  the  plates  are  olitiisrly  :ini:nlat«-d, 
»*  1  '.  /.  •  ' 't  '  ."i/'f.'"*  tlie  sinfaee  of  the  radials  is  rlexatnl  in  the 
f»"'V..-r  i  Ml  f.  ,''trhi-  tin*  margin**  of  th«'  radials  are  Mtraiiilil, 
»  .  .•  /*  r '.,-,..*  i-fM r/K  and  Tar'n'mtus  havi*  nndnlalin;j[  sntnrr-* 
■'■  »  kTt -ntt  r  or  !*--s  extent.     Thus,  the  onl\  constant   charaeter  is 
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the  closely  joining  and  infolding  arms  of  Tchtht/ocriniu.  TJada 
tliis  state  of  facts  it  seems  clearly  impossible  to  loager  maintui 
gL'neric  distinctions  between  the  three  forms.  As  Icklki/ocTiitia 
is  the  oldest  name  it  must  take  precedence,  and  Taxocrintutti 
Forbesiocriiiun  be  coiisklererl,  at  the  most,  as  subgenera  under  it 
But  whether  even  this  separation  can  be  upheld  aeems  to  asdoobfr 
ful.  That  hi  Ichtkyocriniis  the  arms  join  and  infold,  Uiatthebfr 
sals  are  rudimentary,  only  visible  from  the  inside,  that  in  Tu» 
o-inuKand  ForbeMocrinua  those  plates  are  more  developed,^ 
penring  externally,  are  no  bona  fide  features  n]>on  wiiich  to  foani 
subgenera,  and  yet,  they  seem,  with  our  present  knowledge  to  bl 
the  only  constant  charaetera  for  separation  ;  in  all  others  we  Slj 
snch  an  easy  gradation  from  one  species  to  another,  such  si 
mingling  of  characters  among  the  three  types,  that  it  appcM 
almost  impossible  to  draw  a  line  where  the  one  genns  shall  Ixgtt 
and  the  other  end. 
lohthyooiinui  nobllU,  a.  tp. 

Column  round,  comparatively  small,  and  with  small  spiny 
ceases  in  the  periphery  of  every  alternate- joint.     Central  peili)il 
tion  moderately  large  with  pentapetalous  section. 

Calyx  large,  forming  with  the  closely  folded  arms  a  smM 
Biibglobose  or  ovoid  body.     Basals  not  visible ;  the  Qvesubridi 
Iv  at  the  angles.     Primary  raLlials,  four  to   the  rsr,t 


8.j  NATURAL  SCIENCES  OF  PHILADELPHIA  255 

ing  12  arms  to  each  full  ray  or  60  in  all.  All  the  radial  and 
I  plates  have  a  very  irregular  outline,  the  bifurcating  plates 
ng  pentangular,  the  others  more  or  less  quadrangular,  with  ad- 
onal  small  angular  faces.    The  upper  and  lower  mai*gins  of 

plates  are  strongly  undulated  and  deeply  depressed  in  the 
Idle  somewhat  as  in  Forbenocrimis^  and  showing  in  the  second 
les  of  radials  very  obscure  patelloid  plates.  The  undulating 
ture  extends  even  to  many  of  the  lateral  margins ;  the  tendency 
oughout  the  whole  body  lieing  to  curved  lines.  The  surface  of 
the  plates  is  smooth  and  level  with  the  others,  except  the  gentle 
rvature  which  accommodates  them  to  the  general  sphericity  of 
i  iKxly, — that  is  to  say,  the  surface  of  thcbody  is  uninterrupted 

an}'  elevations  or  surface  angularity  of  the  plates.  The  arms 
e  flat,  comparatively  broad,  and  lie  close  together,  touching  at 
eir  sides,  the  lines  of  junction  being  straight*  The  plates  both 
farms  and  body  are  very  thick  and  heavj'';  those  of  the  arms  have 
D  their  inner  or  ventral  side  a  deep  furrow  with  another  smaller 
nd  shallower  groove  on  either  side.     Between  the  rays,  there  is 

set  of  interradials,  extending  upward  in  a  wedge-like  arrange- 
Bent  from  a  little  above  the  level  of  the  primary  radials,  filling  a 
«nMilerable  space.     There  are  in  full  grown  specimens  from  3  to 

•  inlerradials  of  rather  large  size,  but  we  find  in  one  apparently 
^«nr  young  individual  only  a  single  plate  and  only  one  interra- 
li^l  space.     Between  the  first  branches  of  the  ra3's,  there  are  1  to 

•  interaxillary  plates  which  are  narrow  and  elongate.  These 
elites,  as  a  transverse  section  of  one  of  the  rays  shows,  are  cune- 
^te  or  pyramidal,  their  apices  directed  outward  and  wedged  be- 
•^een  the  radials  ;  and  in  this  case,  the  interaxillary,  though  largo 
M  massive,  had  not  penetrated  through  the  wall,  none  being 
Hsilije  from  the  outside. 

This  species  is  readily  distinguished  from  all  described  forms  of 
tbeiy|K»by  its  4  primary  radials  and  its  interradial  plates.  From 
*fljfK>ri/iicu  and  Forbesiocrinus  it  differs  in  its  subglobose  form, 
^lirurm  surface,  the  flatness  and  close  infolding  of  the  arms. 

^oAition  and  Locality. — From  the  fish  bed  at  the  top  of  the  Upper 
^''flington  division  of  the  crinoidal  limestone ;  subcarb.,  near 
^''riiiijrtbn,  Iowa.     Collection  of  C.  Wachsmuth. 
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T.  CTATKOCEINIIB,  XillH. 

Tin's  genus  is  remarkable  for  tlie  persistence  which  some  nf  itt 

forms  maintain  tliroughout  the  crinoidal  formations.     A  carafid 

examination  of  the  prevalent  Burlington  forms  (both  from  <l» 

Bcriplion  and  iiiimerOQs  specimens),  wliicb  we  were  in'lucifd  b 
make  in  connection  vritti  some  unique  forms  from  the  Ssli  I 
gave  intereating  results,  Tlie  common  species  described,  i 
moat  numerously  represented  in  all  the  collections  that  bare  ei 
been  made  at  Burlington,  are  C.  lowensis,  0.  and  Sh.,  G.  dioari- 
calim,  and  C.  malvaceus,  Hall,  aliraya  considered  lower  bel 
species,  anti  C,  viminulin.  Hall,  from  the  upper  bed.  The  identl-. 
Sc.ation  of  these  species  in  large  collections  has  aliraya  bed 
attended  with  difficulty,  except  those  specimens  of  this  type  fonal 
in  the  upper  bed,  which  were  promptly  referred  to  C.  vimintla, 
it  being  taken  for  granted,  in  pursuance  of  common  understand 
ing  which  had  acquired  the  force  of  law,  that  the  same  sp«ct« 
could  not  be  found  in  both  beds. 

If  the  descriptiona  of  these  four  species  be  considered  togctlief, 
it  will  be  fou^d  that  but  one  species  is  represented,  witli  slljU 
variations  in  the  form  and  proportions  of  the  plates.  Accordi^ 
to  the  description,  they  all  have  small,  subglobose  bodies,  fi 
baeal  plates  minute  to  moderately  large  ;  subradials  proporti* 
ally  large,  equilateral  to  wider  than  high,  and  obtusely  angulitW' 
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c^T«  r  to  mark  the  fonns  from  the  two  beds  is,  that  in  the  FpiM^r 

}i^I  9pecifDenA«  the  armfi  generally  taper  slic^htly  more  than  in 

th«>*«'  from  tlie  Lower  be<].     The  similarity,  indeed  identity,  in  all 

i4.'<«  r  rr4|iecti,  is  ho  strikinj^,  that  we  see  no  other  course  than  to 

(OB*;=]«^r  them  all  as  one  and  the  same  species,  which  would  fall 

wdrr  the  oMer  name  C.  loirentfit*.     We  have  been  forced  to  this 

coiH  '.i)«inn  only  after  the  most  faithful  investigation  of  the  abun- 

^,%ii\  m.iterial  at  our  command,  and  in  which  the  collections  from 

the  d:irf*r<rDt  horizons  are  authentic.     Rut  our  difllculties  do  not 

fbi  ht*re.     We  find  this  same  form  occurring  not  unfrequently  in 

ih^  typical   Keokuk  localities,  and  indicating  not  only  a  striking 

prr<i«trnco  of  ty|)e  throughout  the  whole  crinoidal  formation,  but 

umiiirity  of  sfKHMflc  characters  quite  remarkable.    It  is  described 

I'T  Prof.  Hall  as  f\  pnriu'hrarhin/mt^  and,  in  the  specific  characters 

atawl  by  him,  it  agnn^s  with  the  Burlington  tyi)e  in  every  rc8|K»ct 

cxcr|it  the  more  rapidly  diminiHhing  size  of  the  arms.    Numerous 

•pdimt-ns  from  various  lo<ralitics  show  that  this  feature  is  quite 

rin^SIr,  and  one  si*rieH  of  IK  in<]ivi<luaU,  from  near  Honaparto, 

lovi. rollecttf]  there  in  a  thin  layer  not  over  two  feet  scpian*,  and 

j'iv%rrvin:»  the  arms,  shows  the  same  intermingling  of  minor  rh:ir- 

v\'Tm  Titid   variety  *»f  sizt*  as  is  fonntl   in  the   nurliiinton   fonns. 

'•:..  ..f  "n-H,*  sp«*i-iitHM)s,  placi*<l  bt'HJilr  a  siniilar  individiinl  lV(»ni  the 

I."W.r  |'*iirliit;:tf»ti.pr(*<«t'nts  to  tlicfyr  scarcfly  a  point  of  tlitrrmire. 

•••i  ir-   !i\ira'j«*,  hiiw««vrr,  ^e  find  the  K<M»kuk  specinK'UH  to   !>«•   a 

Vf  lir^Ti-r,  thrir   nrnis  strongt'r   in    the  lowor  p.nrts.  Mini   uutn* 

M:   i!\  t.i|  crins;  than   in   thos*'  from  Uiirlington,  and  htMut*  \M'  do 

-  '  fti-l  At  ptvHoiit   autli<»ri/.rd  (nor  do  w<*  wish  to  do  .so  when  it 

111;  |'.«*i)*ly  Ik»  av(iidrd)  to  inlcrffn*  with  th**  sptn-ilit'  nam*'.    S«)nie 

''*ii'T  *^\^-ri%»Hitf  I't^nffi'irt  inus  in  thi'  Kroknk  linu'stono  tend  t«»wMrd 

s.'r.    mbuHt    furniH   :iiii|    la'avirr   arms,  and    anion;;   tin'   ti^^h-bcd 

'"*•.!•  wr  hivi*  tlisiMiviTi'd  M'vrrrd   r«)rnis  dt-parting  from  tin-  rliar- 

*'t«r:*!U-  lyiH'H  in  iht?  same  direction,  «»f  which  wc  ilcscribc  two 

t^UMnaai  bArjdMtyloi.  a.  ip. 

r..I  imn  vrry  largi*,  larger  Ihrin  in  any  known  spcci*"H  nf  ihc 
ffft.ii*.  il^  projecting  j<»ints  more  t»r  less  st-rratcd,  central  pcii'i.ia- 
tifiu  i»f  moflrrate  ••i/c,  and  «»l»*«tMircly  pcntapctalons.  U-idy  '»f 
tt«<linm  sixr,  bell-shapod,  tnrbinati*  1m>1ow,  abruptly  Kprcrfliin:  in 
th«  first  radials,  greatly  con**trictcd  at  tlic  dotnc.  lii:ini*'tcr  at 
lvM««  about  equal  to  height,  though  less  in  sinHller  specimens. 
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Internal  cavity  egg-Bba{>ed,  smallest  belo*r.  Basals  l&rge  an 
pt'omiiient,  more  tbaii  two-thirds  visible  beyond  the  colamn,  (1 
visible  part  pentangular,  directed  apward,  and  foriaitig  a  en 
whose  sides  make  a  very  small  angle  with  the  vertical  axia.  Sot 
radinls  large,  higher  than  wide,  four  hexagonal  and  one  bepia^ 
nal,  their  surfaces  slightly  convex.  First  radials  about  as  wid 
as  high,  greatly  thickened  toward  the  margin  of  the  articulatiii| 
faeet,  and  tlieir  upper  mnrgins  very  strongly  inuurved,  so  that  thi 
diameter  of  the  dome  is  about  equal  to  that  of  the  internal  cavi^ 
at  tlie  middle  of  the  subradialB.  Anal  plate  about  one-fourtb  tbi 
size  of  the  first  radials,  higher  than  wide,  and  supporting  tti 
plates  of  a  lateral  upriglit  proboscis.  Body  plates  thick  wd 
heavy,  esjwcially  the  first  radials,  marked  by  a  coarse  irregulir 
rugose  ornamentation,  which  is  least  observed  in  the  first  radiilfc 
The  EuturGS  are  rather  deeply  marked.  Articulating  facet  flsCtt 
slightly  concave,  much  elevated,  facing  outward,  about  paiilM 
with  the  vertical  axis,  and  occupying  about  two-thirds  the  sreirf 
the  plate.  Its  outline  is  elliptic,  notched  on  the  ventral  siiie  ij 
the  arm  furrow.  Succeeding  radials  free,  broadly  and  deeplf 
rounded,  two-thirds  as  wide  as  the  first  radials,  forming  veij1 
strong  rays  of  nearly  unifurm  diameter,  one  bifurcating  on  tlil 
foutth  free  radial  and  two  on  the  second,  the  otiiers  not  in^ 
seen,  exhibiting  in   this  respect  an   irregularity  cooimoD  to 

!  plates  below  the    bifurcation    are  quadrangulw  *• 
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•  U-  vith  a  comparmtively  small,  though  deep  furrow  of  tripartite 
f  rm,  ubich  extends  throughout  the  arms.  The  contraction  of  the 
U-lr  at  the  summit  is  very  similar  to  that  in  Poterwcrinua  (^) 
■V.  »..^/rioMj«.  Ooldfuss  {Sphacrocrinutt^  Iloemer),  of  the  Eifel,  as 
:..*u%traleil  !»y  Schultzo  in  his  monograph  IM.  V,  Fig.  6.  The 
ti-iiiiziv^s  of  the  firHt  and  the  succec<liiig  radial  plates  in  this  and 
tbi'  «uocce«iing  species  might  suggest  a  reference  to  lianjcrininf^ 
la*,  the  arm  structure  and  column  at  once  proves  it  to  be  Cyatho- 

Tai'»  specie**  ilirters  so  entirely  from  all  other  de8cril)ed  Burling- 
ton fiirms,  that  comparison  is  unneccsMnry,  and  the  only  si>ecies 
^•■currin;:  eUvwhcre  to  our  knowledge,  which  at  all  approach  it, 
irr  from  the  Kei>kuk  limestone:  as  for  instance  C  muUihrarhia' 
t-9  frum  Oawfonlsville,  In<l.,  which  has  also  a  turbinate  body, 
^u:  I*  citherwinf*  quite  distinct. 

I. "-attttj  and  fnnnttnn    same  as   last.    Collections  of  C.  Wachs- 
m  ulh  and  Frank  Springer. 

^^mt^Mnaos  Oilttii,  a.  ip. 

(   'lumn  comparatively  small,  projecting  joints  rouixled  on  the 
♦"    "*^' •.  «i  iitral   )K-rforati«)n  small,  obsciinly  pcntapetalous      Hody 

*  .    .«»«»t'l.  rup-*»h:ip«*d,  two-thirds  as  liiiih  ms  wide,  though  a  little 
"-"       ••    1  !«»T.:^':it«*    ill    V'nin^    s|»r<*iiiu'n«^ ;    hliglitly    rxpJUjdiMl    ut    thr 

•  f  i.f  tiisl  r:idi:tU,  rind   so  deeply  .nnd  :ibniptly  <'<»nNtrietiMl  at. 

•    I    :iie.  t:i:ii    tin-  di:iin<'ter  :it   the   npper   inar^iii   ot'  the  pl.ites, 

\'.  itf  -»pe«inn'ii«»,  is  rilnHit  the  same  as  that  at  the  outer  aniilo 

•     i  :i-ui    plules,    tliU"^    making    the     internal    ea\ily    nearly 

^  -         :.■  I.. 

l^i-.t.-.  i-f.tn|iftrat ively  small,  about  nne-half  their  si/.c  ex|M>se<l 

"^  \-  I.  I  !lie  «i»liiii)ii,  foritiin*;  a   nearly  flat  di^k,  with  the  points  of 

■    \  !.i*t  •»  iii(b-et<d  upward  at  a  sliijlit  aiii»lc  with  the  plane  i»f  the 

^•-  .      in  \i»'iu:^  speeinieii-,  the.se  plates  are  more  prominent  and 

■^  r   :  'i|  »ari|  at  a  greater  ftni;le.      Siihradials  large,  ahoiit  as  wiile 

^  ^      ••■.  atel  <if  the  iiHual  f«»rin,  strongly  eonvex  to  tumid.      First 

*    =i  '  a."  \t  r\  lar^e,  more  than  half  the  hei-^hl  of  the  calyx,  elevat«*d 

^    •     .1-1  !he  inai  ::ins  <if  the  facet,  and  their  upper  mar;:ins  ahrnptly 

^    . '.  'biplx   li.euni-d      There  i^  only  one  anal  plate  in   line  witli 

'  ..    !.r-.t    ra<h:iU,  an<l    it    in   of  about    one-fourth    their    si/e ;   ilie 

^    -     Md.!.;j  pi  ill's  lorm    fi   part    of  the   probuM'is  whieh   i>   plared 

-*••:!..)   w;tti   fin    upward   direction.      Ihidy  plates  (Comparatively 

-•.rx«  abated  in  the  inhidc.     Surface  dentitnte  of  ornnnieiitation. 
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Articulating  Tncet  moderately  elevated,  flat  to  concave,  and  abm 
parallel  to  tlio  vertical  axis ;  its  outline  circular  and  notched  b 
tlio  arm  furrow.  Succeeding  radiaU  form  free  rays,  which  «i 
cylindrical,  thick  and  strong,  the  plates  having  the  same  trtiu 
verse  outline  as  the  facet.  Tlie  free  rndiala  are  irregular  Id  ddd 
ber,  and  like  the  arm  plates  constricted  in  the  middle,  as  in  £ 
barydaclyliis,  with  the  esception  that  in  our  present  species  til 
second  radial  is  much  shorter.  Sometimes,  especially  when  thi 
facet  is  quite  concave,  the  latter  plate  is  wedge-form  with  its  thb 
edge  directed  outn-srd,  so  that  the  plate  itself  is  only  Tisible  dmi 
the  ventral  side  of  tlie  ray.  The  arm  furrows  converge  at  tte 
centre  of  the  dome.  Five  rather  prominent  so  called  codsoIf 
dating  plates  of  deltoid  form,  placed  at  the  sutures,  and  rettiB( 
in  the  thin  incurved  margin  of  two  adjoining  first  radial  platai, 
connect  with  each  other  by  lateral  extensions  beneath  the  farm, 
leaving  an  opening  in  the  centre.  Tloth  central  opening  uJj 
furrowa  were  undoubtedly  covered  with  small  plates,  ' 
not  been  preserved  in  oiir  specimens,  but  we  found  t 
a  part  of  the  arm  furrow  is  covered  by  interlocking  plates,  sin 
to  the  arm  covering  of  C.  loweniiiH,  described  by  C.  Waebsn 
CAni.  Journ.  Sci.  vol.  XIV,  Sept.  1817.  p.  IS3). 

This  species  has  some  features  in  common  with  the  prei 
one,  and  had  we  hut  a  single  specimen  we  might  well  consiftetlj 
an  aluiormal  variation  from   that  type.      But  having  befort  ■ 
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•  ,ti-,u  ami  local ih/  same  at  C.  bart/ihrlyhin.     Collections  of 

B   OLLACBnnFS,  CunbtTland. 
••  r-Tin  which  wo  iiichidf  iiu'Kt  llie  iilmTc  generic,  iiami'.  has 


/  ■•.  :.  .K*. nUa  by  l'hilli|.s  :w  (;ill»n.mn>.u^,  \,y  [[all 

M  ■    -■  ■  .f.  ail*]  t>.v  i..VOii  nixl  CiiMsiily  an  il;niatt>Ti>hUirnnii».    Mivk 

^F  •;-!    Woril«-ii.  ill  vol.  II,  111,  (it-ol.   IU-i)ort,  p.  217,  have  givni  n 

^  '-M   fiiil  revj.'W  uf  the  lilernlure  •,(  the  siilijeet,  l<)>:t-th«;r  with  an 

r  111    I— .-ii-.i..ii  c.f  tlie  ehriraelor'*  <if  this  ill  tires  ting  gi-iiiis,  which 

--.1.     l^.ii.  in   ■f.tiif  ri-.|Mfts.  eiitiri'ly  iiiisim.ler>l.)o.l  hy  eiirlier 

*  r  :•'.».       I'lif  true  ii:ttiir<-  of  the  foramina  in  the  iij>[H'r  |i:irl  of  the 

■»:.a.   ^iiv.  Wif*  -ln.wii   to   he   that  of  arm   oi«iiiiiy!i ;    while  the 

-  :.  v-::,.Jitti   a|>|«-ii.l:i.'e».  whieli    weiv  aiseriheil   dh   arinn   hy    Hall 

A  r..i  ..■.iiiT-.  Mere  ileiiioii-tinteil  to  he  not  ariiH,  lnil  eiitinly  iiKhi- 

f  •  :.-Uitt    <ir;:»ii!i,  »ii|>|ios<'il   to  1h'  ciniiieeteil  with   lejiroduetion  or 

~  — ■    "►    ralioii.      To  their  very  inslruetive  ol)servatiolis.  Id  whieh  we 

X-  •     '.  r  ».«  the  hB>i4  of  our  reliliirU.  we  are  eiiahle<l,  iiy  tlie  iio»SL->hion 

-_      r     ai.Tv    jH-rfeet   iii!il.-ii:il.  to  adil   M>iiie   interesting   fnet«.      With 

.^»«  r^-k.    :it»l    Worthvli   we  valiliol  ngi'ee.  however,  ill   re^'anl   to   tlie 

f.  .     iu«-iit.-l>ture  of  the  •feiiiis.     Cniiihi-rlniiil,  in   1s2ll.  iiro|ioM-'|  |]u> 

^^   5*[U<      "..'•ji-Miiiii   for   thin   lyi>e.  ami   gave   very   good   lii;nrv?i   liy 

_^^    ^--ib    It,    tumy  be   reeogiii2e<)   with   iiiueli   greater   facilily,  iiuh-eil, 

^    -      »■-»■>    n.iLii,V,  j;,.n.Tie  aii.^i>o!.isan.|.hMii|.ti"iis.     A.r..i.iii.g 

,      •■-•■    rt»;.-,  „r  tl,..   Uiilish    A>M.nation.   t'umherli.n.l'-   ii:iiii.-   i-. 

■«■  '      _  •.:..,ui    *l„iil.i,  t„iith-,|    to   piiorilv.       Ntilliir   iiiii    w.-   ~,  .■    any 


^    *^^I-*«--«l   l.y  tli,«.  »,m„„s.       Anlli.iilif   >|..eiNiei.~  of  tli.-   thi 
,*       *"\-'^n   h|H-iu-,,  U,ll..-,r^..rr.>i-<«  .-.il.-.mil-..^,  t;.  /.'mx..  (/.  „,., 

^^    *7 -•■••.  l'liiI|..„l,ow  tl.a.  II...  ,,>,.-u,|o  l,rt..-1„;.l   n|.,,el,.h.:; ■.„ 

'^  *  '  /***  *''*  '"""  "■'""*"'•  !"""'""  l"  'I"--  "rn.-..|M  n...::-  a-  in  1 

^     /^^/'*™»  ■(Wirii,  nii.l  ili;,t  tji.-v  are  not  siiiiainl  .n.r  llie  iiit 

^     w^^V^  "'  '*''"'  "I"""'"''' '""  ""■'■  I'"'  '""■'•'■'"i'='i  »"■"-    »  '  : 

»     ^\>ry     ^  '*''"■*■  *'"'*  ""'  ""•"■"" ^'''i'"""  ""■  ■'"■  "■'■'"■'■  '■'■  I 

»  ^y^v'**'^'^  ■(i/H-it'lay,.,  |,.ii  til  a  iiiiMLiiavi>lat..|oi-  i-i  I 
»  ^^^^**  "rf"  t/w  '""Iv  l.lale-,  al.a  ll.al  ihe  ii.t.i  i^lIm.I  v. 
1        l^^^ji^'*"*"'    '" 


^•*"»  •/wim«'*'*    »»  to  the  1". 


J^*^'  **«  (/it-    <Iircvtioii  of  the  an.i^.      In  tlu' 


I'V'^    VM  H»f    <*ircitioii  of  the  anil-,. 
*>^y***h/  l»'oJli»t.-u  fuima  the  trim  ki 
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were  pemleat,  and  from  this  fact  it  was  stated  that  in  this  genus 
the  arms  were  always  pendent,  and  not  erect  as  in  the  allied 
Bhoducrintift.  We  llnd  this  true  in  the  species  named,  as  also  in 
O. /y;)ws,  Hnll,of  t lie  Upper  Burlington;  but  in  0.  luberculo»ua 
the  arms  are  erect  and  Told  upward  over  the  dome;  and,  while  in 
the  latter  species  the  arm  furrows  and  pinnules  are  placed  like 
those  in  other  crinoids  on  the  upper  or  ventral  aide,  they  are,  in 
0.  lypfii,  upon  the  under  or  apparently  dorsal  side.  The  same  is 
the  case  in  0.  tiiberoitiia,  L.  and  C,  from  Crawfordaville.  This 
peculiar  structure  is  easily  explained  if  we  consider  that  the 
peiiilent  position  of  the  arms  in  these  s|>ccicB  is  due,  not  to  a  for- 
cible bending  out  of  their  normal  attitude,  but  to  the  peculiar 
construction  of  the  brachial  parts,  which  directs  thero  downward 
and  makes  this  their  natural  position;  and,  while  it  apiwars  as  if 
the  arm  structure  was  entirely  reversed  in  these  two  types,  this 
is  really  not  the  case,  the  furrow  is  still  on  the  ventral  side,  but 
the  arms  have  rotated  on  their  axes  so  as  to  bring  it  on  tbe  iaaer 
side  when  hanging  down. 

We  have  before  us  some  twenty-five  specimens  of  this  genna, 
mostly  of  0. 1'jpiis  and  0.  liibTniilosuii,  about  half  of  them  ha\-iag 
the  false  arms,  and  eight  the  true  arms  preserved  also.  The  two 
Kpccics  are  very  satisfactorily  separated  by  characters,  the  moat 
of  which  were  not  disclosed  to  the  learned  paleoutologist  who 
described  them,  by  the  material  at  bis  command.  We  therefore 
give  briefly  their  additional  distinctive  characters. 
Ollurlnni  tjfut,  Ilall  (ip). 
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T  le  amNiilarnil  furrow  is  on  the  under  side  of  the  Arms,  and  honrs 
I  Ti'i:;.*-*  which  |i'>int  downward.  TrematocrinuH  papillafiis^  1 1  all, 
-«^  ::>  to  (te  i«lontio:il  with  ().  typus^  for  we  find  both  the  papillntt* 
i.*-i-«  an«i  l«>ng  spines  on  specimens  which  undoubtedly  l>eloiig  to 

OlUcnama  tvWrcvlotnt.  fldl  (vp). 

Ar..il<k    and    interradials    afK)nt    thirteen    in    ndult    specimens. 

V^eu  l<-brarhial  appendages  without  ornamentation,  short,  small, 

T^l  .'*.\\  ta|ifrinu;  to  a  p<iint.     The  true  arms,  as  observed  in  three 

«i«-    :n>-nv  are  directed  upward  and  folded  over  the  dome,  with 

r   t-  ambulaiTal  furrow  and  pinnules  on  tlie  inner  side,  a.s  usual  in 

c-  '<«'k<I-*.     Arm  openin^H  in  small  cavities  on  either  Hide  the  base 

-   f  t'l^   fal*e  arms.     Arms  couiposcd  of  a  double   series  of  plates 

=»:.!  arranged  as  in  O.  tifft'/s.    Tln^re  are  apparently  Tour  arms  to 

T    r  rs\.nlthou^h  in  one  instance  a  fifth  one  was  observed.     Ih)dy 

T    .I'.i-  inrijf,  lulH*n*uliforin,  and   not  spiniferous.      This,  as   well 

^*  \\.  (ther  Hurlin;;t«>n  s|>ecies,  has  two  secondary  radials  (supra- 

z'i  i.rtUi.  and  not  three  as  Htated. 

I:,  the  fi*ih-U'd  loeaiity  the  ().  fi/pn/^  existed  in  vast  numbers, 

*•  •  •.  :i/tiMiii;J»  the  fragmentary  riMuaius  of  upwards  of  a  hundred 

•■    i  .iN    Win-  traeed   there,  only  a  few  were    fouinl  in  fair  pre- 

— ^  ' .  .v.iii.    Tin-y  wvw  mijitly  of  larger  ^i/.e  and  more  robust  tnrni 

.■.    -j  »-■  .tiji-ii^    from    olln*r   bfCalities;    the  tuliereles  on  tiie  JMinl<« 

•    •    fnl-i-    iiMU-*    Wf-re    fewi-r   in    nunilH-r   and    lari;iT.   while    '.he 

*•     :••»  l\   p!:ile'*  w«Te  le«*s  prominently  spinilerons. 

'      jr.-, 'I.-    ri''"(  "/'I ',    Hail    (sp.),   from     Kroknk,    «%e«*?ns    to    br 

••^■:    ill  1    ui«>re   r<ihn*«t  tliau    tiie    Ibiilini^ton    spiM-ics,   luii    the 

^*"  *    .  •  :ri   «»f  till*    friNe   atnis  i*^  not   drsi-riltnl,  nnd  we   h:i\e   nevrr 

^*^':.    lit  :i!l!h«lit:e  ••|ic<-itlieil  of  th;il   spreifs. 

\  .   *i     I-  n  ■■/•    fnf.rrtfsns,  L.  ^  ('.  -"^p. ),  the   only  s|M'eie"^   of  the 

■^^'i.  i^    iii**iTi!-«'d    frtiui    the    Keokuk    liin«'^t«iiM' of  t 'rawfordMvilU', 

•I.,  i   -:i.i,  :!i«-r«'    :<«am:iiked    ilistineliMn    t'lom    thf    pn*v:ilent     l>ur- 

-  ■.'•'■n  lij'-*  .M  the  faUe  aim^  whifli  are  «"oinpoHf.|  at  lhi*ir  ba-^e'* 

'^  f  :  •  jr  r:iii'^t«»  "f  plritrn  afii»\i'  and  tWM  ImI«»\\.      It   is  tii»*refore  an 

^\*.T«::.ii\   ihti-.i'^t  nij    fart  to  tind  that  in   ft.  -•'*.•»'///'/>■,   M.  ani|   \V. 

•>;•    .  M !.!'  'i  iM  I  iii<«  onI\  at  the  vtiy  nppii  rn«>si   part  of  the  I   ppcr 

!■         '  jt"ii  Im- U,  thfii*  are  uNo  I'oiir  r:uin«*«*  of  plates  in  thi*    nppn 

•   '*•  ■■:   \\f'   l';i!-i'   rirm**.  whn-h  i»*  tin*  ea»»r   m    ii«»  othi-r    lbirlin-_;toii 

•;•     '^       ThiN  1^  iitie  of  the  rare-»t  IonnjI^  of  i.ur  r««eks.  oiil\   iliree 

•;<«  .lueii^  h.iviiii:  rver  been  found,  to  onr  kni>uiid^f  :  and  in  this 
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isolated  crinoid  we  h&ve  another  iuBtnictivfl  illaatrotion  of  tl 
structural  tranBitions  by  ivhich  types  are  modified  in  (be  sucee 
sive  epochs. 

9.  DOBTCBIHVS,  etc. 
The  history  of  this  genua  in  the  Crinoidal  limestone  is  of  gnt 
interest.    The  Bpecies  of  tlie  Loner  Burlington  are  small,  and  ili 
liavc  »  single  spine  which  is  on  the  upex  of  the  dome.     i>.  UM- 
coriNR,  0.  and  Sh.,  Ib  occasionally  found  with  three,  in  whicbcW 
the  nodes  of  the  radial  dome  plates  in  the  posterior  rays  anpifr 
longed  into  small  spines — an  abnormity  upon  which  Hall  foondrf 
his  Adinocrimis  Iricortiis.     This  latter  species  cannot  be  uptictt, 
aB  we  find  tliose  plates  in  every  stage  of  development  from  nodM 
to  Bpiniferous;  sometimes  only  one  plate  is  prolonged,  the  ollw 
one  being  normal.     Yet,  this  variation  is  exceedingly  interestiii| 
as  allowing   the    first   step   toward  a  modification  which,  in  li* 
Upper  Burlington  and  Keokuk  beds  becomes  a  constant  cli&racUi; 
in  tlie  species  of  those  two  beds  the  first  radial  dome  plates,  nol 
only  of  the  posterior  ray    but  of  every  ray,  are   prolongeii  ioW 
long  spines.     The  lower  bed  Borycrini  have  heavy  arms,  flalleorf 
toward   the  tips,  and    closely  resembling  those  of  some  speci* 
which   Meek  and  Worthen    refer  to  EretmocHnu:^,  but  differiaj 
from  them  in  being  double  from  their  origin  instead  of  single,H 
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«'<roo«lmry  spines.  Tbis  species,  D,  Oouldi^  with  its  extraordinary 
ffi^tiirt*  of  spines  on  spines,  was  exceedingly  short-lived,  and  dis- 
apptrar«  mindly  in  the  lower  part  of  the  Keokuk,  wliere  it  first 
'Krnr*. 

A  very  timilar  case  is  that  of  Strolocrinus^  Meek  and  Worthen 
I  III.  iln*L  Kep.  vol.  II,  p.  181),  which,  in  its  typical  form,  began 
in  the  rp|>er  Burlington,  though  its  ancestry  is  very  readily 
trarwl  in  certain  Lower  Burlington  forms.  It  apparently  found 
favomlile  conditions  in  the  np|>er  l)eds,  for  several  s|>ecic8  at  once 
•i«*rrlo|ie«l  extreme  proportions,  the  rim  at  the  brachial  disk 
cxtrn«iin«r  in  some  K|)ecimens  nearly  an  inch  and  a  half  from  the 
\m*tU  all  around.  These  large  forms  arc  a  very  common  and  cha- 
r»rtfri«tic  fi»s»il  in  the  miildlc  part  of  the  up|)er  be<l,  but  al»ove 
that  they  are  scarcely  ever  seen.  The  smaller  t3'|)es  are  found 
ftomcwhnt  hif^her,  but  the  genus  is  extinguished  in  this  formation, 
not  a  single  8|ieoimen  having  ever  been  found  in  the  Keokuk. 

/Mryrrinifji  hsA  a  similar  history.  Commencing  in  the  Lower 
Rarliiii;t<*n  in  N|>ecies  of  mrMlerate  size,  it  U'Cpmes  in  the  Keokuk, 
tiiritugh  transition  fonna,  which  are  with  great  difllculty  separated 
luUi  %  nrielieff,  one  of  the  leading  genera,  an<l  attains  in  H,  magixtvr^ 
Hall  \*\K\  and  li,  tnaij)iifirutt^  M.  aud  W.,  a  gigantic*  size.  These 
isri*!*  ftiriiiH  ilinappear  with  the  Keokuk,  and  the  isohiti'd  spt'cirs 
f-  •iiii'l   in   later   formations  are  Hurall    in   size  and  of  rare  occur- 

H".i.'i"y'/i«*ri/itiji  ap|H>ars  in  the   Lower   Burlington,  where   it  at 

•  •  it«T  «ii-v«*lops  extraor<linary  features  in  the  tlouje,  wlii«*h  is  ex- 
*«Ti>lid  intti  a  large,  but  short  probosets,  surrounde<l  by  very  strong 
^  w  rir«,  nhirh  fMiuietimes  give  aiX  four  or  five  branchcM  as  large  as 
"*    ^i«*  primary    spine.     It    reaches   in    America    its   climax    in    tlie 

*  -..«,.r  rmrliiigton,  and  no  trace  of  it  is  found  in  any  succeeding 

'Tiiati'tti. 

J/.  ;i-f*-ri  «»/.<,  Owen  and  Slmmard,  after  attaining  an  immense 

■*    /•■.  {•••ri«»lM'<t  in  llie  rpjHM*  Burlington,     /rtifrtnus^  on   the  otln'r 

-•  ii:'l.  l.ke  f'ijtitht»*ritinf/\\\  \{h  more  prevalent  snuill  forms,  ranges 

^-ni'Mt    tUH-bntiged    through    all  the   crinoidal   bedn,  it   liring  veiy 

*  Il:<  u*.  t«i  di*itingui<»h  those   from  a  different   lioii/.on   by  definite 

'  -tr^.  •«  r«.      It    even   continues   to   tlourish    in   somewhat  similar 

'  'n.«  i:i  tlir  later  formations. 

I'.  M-4-riifi,  fmm  the   foregoing  i>bH4Tvations,  to  be  a  general  rule 
I*  :■•!  •  iiiiukU  of  these   foinmtions,  that  extravagant  forms  and 


266  FEtOOEEDINflS  OP   THE   AOADEHT   OT  [1878. 

rank  develop tnenta  in  structure  are  not  perpetuated,  and  that 
tjpes  mostly  cease  to  exist  wlien  they  reach  a  culmination  in 
anatomical  features. 

We  hare  also  seen  that,  altliough  crinoidal  life  existed  abund- 
antly throughout  the  formations  under  consideration, a  targe  pro- 
portion  of  the  genera  did  not  survive  them  -,  that  where  extinctions 
of  generic  types  occurred,  it  was  generally  upon  their  attaining  a 
climas  in  growth ;  that  the  extinguishment  of  specific  forms  was 
not  coincident  with  the  close  of  the  respective  epochs  of  limestone 
deposits,  but  that  most  of  the  changes  were  made  by  a  series  of 
slow  and  gradual  modifications  of  specific  characters,  which  cor* 
respond  in  a  striking  manner  with  the  changes  in  individual  life 
by  growth;  that  the  silicioiis  deposits,  while  accompanied  by 
great  changes  in  the  crinoidal  forms,  instead  of  marking  sbarp 
distinctions  between  the  limestone  formations,  exhibit  the  gra- 
dations by  whicii  they  are  connected;  that  the  smaller  and  len 
conspicuous  forms  were  generally  persistent,  and  rouged  through 
the  whole  crinoidal  formations  with  comparatively  little  change. 

We  have  by  no  means  given  all  tlie  data  at  our  command  bearing 
on  the  subject,  and  our  knowledge  is  necessarily  limited.  Much 
further  research  is  required  before  a  thorough  understanding  of 
the  questions  herein  discussed  can  be  expected.  We  are  satisfied 
that  a  comparative  study  of  the  other  organic  remains,  so  abundant 
in  these  rocks,  especially  the  Fishes,  Brachiopods,  and  Bryozoa, 
would  yield  facts  similar  to  those  observed  in  the  crinoids.  But, 
imperfect  our  investigations,  we  believe  the  evidence 
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June  4. 
The  President,  Dr.  Rubchenberger,  in  the  chair. 
Twenty -four  persons  present. 
The  death  of  Wm.  M.  Gabb  was  announced. 

Thf  Late  Governing  Sex. — Mr.  Thomas  Meehan  referrc<l  to 

lk:«  <»lMerTations  originally  reporte<l  to  the  Academy,  developing 

aat'Dtirely  new  view  of  the  laws  of  sex  from  that  formerly  prevaiU 

ia|!«  aod  which  prove<l  that  what  we  called  the  female  sex  or  fliial 

rv^rudoctive  element  in  flowern,  required  a  higher  grade  of  nutri- 

tiir  |)ower  to  pt*rfect  than  the  male.     Though  nunilterless  f:u*t8 

ksve  proved  Uiis   |K>int,  there   have   alwn^'s   l)oen    some  which, 

tb«»o|tb  tbey  have  offered  no  obstacle,  have  at  least  not  lK*en  rapa- 

Ut  of  explanation  by  the  light  of  this  theory,  and  among  thewe 

^vr  hren  some  connecte<l  with  dicjeeious  plants.     Among  herma- 

I  br«Mlite  and  es|>eciall3'  among  moncecious  plants  there  has  lH'(>n 

mn  difficulty  in  tracing  the  o|)eration  of  this  principle.     In  such 

criotfrrottA  trees  as  pines,  flrs,  and  larcheH,  there  is  no  diflflculty  in 

ferrriving  that  branches  once  l»earing  female  flowers,  and  uiatur- 

:t.'^  n»nvn  and  si»e<lH,  pro<luce  nothing  l)ut  male  flowers  when  tlie 

•  'ai.ch«*<»  come  in  lime  to  Ikj  weakened  by  tlic  shade  of  younircr 

■^ -ir.*  !.rt»,  *.r  in  some  other  way  are  imperfectly  nourished.      lint 

^l.rn  w#»  r<^»me  to  ihe-red  cviinv^  Juniju'ms  Vinjiniami^  where  sonic 

"^r^^-*  are  always  wholly  male,  and  others  always  seed  bearinir,  no 

<3  ifir«-n<v  couhl  1h*  found   in   the  vigor  of  the  trees.     As  in  the 

^=:<ii(i*i*i«>u«»  cascH  we  found  the  female  element  in  exact  proportion 

^i- "  i.tiTritjtiUH  advantages,  we  looke<l  for  the  ?*ee<l-lK'arin^  tree«»  of 

'^  ••■  rf«l   «H-*lar   to  W  more  vigorous  than    the    males,  hut  found 

2  .-•tr-nd  all  eipially  vigorous  and  healthy. 

Tli«*  fnornH»u«i  cn>ps  of  seed  lM)rn**   by  the  silver  maple   this 

^^»r,  i««yvilier  with  the  confirmation  of  llieir  tndy  diovions  char- 

^^"^'if.   have  not   only  furnishetl  an  exiihination   of  the   a|)parent 

»?'rual\,  but   at    the  same  time  alfords  one  of  the  best  possihle 

-     .•'.rat)i>nH  of  the  new  theory. 

A*   !ilr«ndy   noted    in   commiuncations  to    the    Aca<lemy,   the 

*    »••?*  in  ,I«>T  ruhrum  and  Acfr  dttmjrarjtum  are  alike  in  all  tre**** 

'^■'•n  ihf  iM'tsU  first  o|»en.     The  anthers  seem   perfectly  formed 

^  ■•!:  mother  stage  of  growth  ccunint'iices.     The  pistils  elongate  in 

*■•  ftiualf  flow«*rA  while  the  filaments  remain  stationary,  an<l  tlie 

**-!.rr*  iirv«T  o|M«n ;  while  in  the  male  flowers  the  pistils  do  not 

«^'-'-«.  I'Ut  the  filaments  elongate,  and  the  anthers  are  carried  on  to 

i"!Mti«in.     Ksch  tree  is  in  fact  strictly  a  male  or  a  female  tree. 

It  i«  a  matter  within  common  knowledge  that  after  the  maturity 

-  tU>  immense  crop  of  seeils  last  month,  the  bearing  trees  were 
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comparatively  leafless;  while  the  completely  barren  male  trees 
abotiniled  villi  foliage.  Tliereiea  well-known  morpliological  law, 
tliat  tlie  parts  of  flowers  and  the  resulting  seed  vessels  are  metft- 
morpliosed  leaves.  In  the  case  of  these  maples,  the  female  trees, 
engaged  in  lieveloping  primordial  leaves  to  perfect  fruit,  make 
few  leaves  in  addition  to  those  they  started  with  in  the  spring, 
until,  after  several  weeks,  their  fruitage  has  been  completefl.  But 
the  male  flowers,  dying  immediately  on  perfecting  their  pollen,  the 
male  trees  push  at  once  into  a  heavy  leaf  growth,  clothing  the 
tree  at  a  very  early  period  with  a  dense  foliage. 

But  another  consideration  intrudes  itself  here.  The  woody 
parts  of  a  tree  are  made  up  mainly  frnm  the  atmoaphere  through 
the  medium  of  the  leaves,  and  we  may  suppose  that  the  greater  the 
proportionate  amount  of  leaves,  the  greater  would  be  the  woody 
protlnct.  Appljihg  now  these  acknowledged  principles  to  these 
maple  trees,  we  find  some  remarkable  results.  Notwithstanding 
the  male  trees  are  relieved  from  the  enormous  strain  on  the  powers 
of  nutrition  which  the  annual  and  often  wonderfully  heavy  crops 
must  entail,  and  notwithstanding  they  have,  as  in  many  cases 
this  season  especially,  the  advantage  of  a  hundredfold  more 
foliage  at  so  early  a  period  in  the  season,  male  trees  are  do 
larger,  vigorous,  or  in  any  way  more  healthy  titan  the  female 
ones.  In  a  crowded  group  of  Ave  trees  where  a  female  tree  is 
the  central  one,  and  a  male  on  the  outside,  the  male  with  every 
advantage  of  food  for  the  roots,  and  light  and  air  for  its  lai^ 
crop  of  leaves,  and  which  happens  to  be  an  unusually  large  msas 
of  foliage  even  for  a  male  maple,  the  girih  of  the  trunk  ia  foor 
feet  three  inches,  while  the  crowded  female  trc^  is  five  feet  flye 
inches,  or  two  inches  larger,  with  all  its  disadvantages! 

We  have  been  looking  for  weaker  individuals  in  the  male  thui 
in  the  female  trees.  But  since  he  had  flrst  made  his  discoveries  we 
have  learned  to  distinguish  mnch  more  clearly  between  vegetative 
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l*aU-r 


■V  «r  lb*  Aodcnjr  by  Dr.  lUrrlson  Allen,  lie  hud  r<>c«ire<l  it 
turn  m  evtilleoinii  wlio  Jnfartncil  liim  that  be  livl  [licked  it  u^i  In 
Utt  *r   .  ili'T  inlitt' ill  M^xiuo      Tbi.*  grtiaa  near  thfl 

BiMr  1  ->  itb  nLlvvr  HmnlKttin,  biuI  tliu  h1ii-«ii  wita 

taU  t  ■-•\  M   Ittf  beibii|ir.     Tbe  iieciiHar  tarlnr 

«A  Uv  '  ..'-''  t<'  urmniit  uf  NJlvvr  ainfil|;aiu. 

rpun    ciai]iia.-ili<.'a    it    wn*   foiiml    lliat    the   tartar    formvi]    a 
uia  ^«1«  cimring  llic  iwtb  so  far  m  tboy  word  cx)mm«[1.    Tbo 
waa  abciot  0.9  miltitnittf  r.     When  vieweil  nmler  a  lens  of 
piiwer  ibe  deiioail  sfvmed  to  have  been  l)uilt  up  gradil- 
witliEn,  fur,  on  liruUtinic,  a  aerica  of  very  thin  layura  were 
uf  ■blch  llie  oiitrr  oue  a{j[>eareil  ilarlier  than  tliosL-  tinder- 
""         n'.>-^v,i  te  *erjf  fracile.    Its  Uialre  wa§  truly  luelallJc, 
-     Miroiijih  II  vt-en  on  thti  thin  cilgea,  Iiiil  tlii^ 
iVH  uf  Il)(bt  were  ilec-iileilly  mettillit^  and 
U>*  I  ilirnugrhout  tlie  «(-alva.     TIicho  aenlc.s  did 

»ot  1.  <   to  tw  rumU^  Willi  the  nail  at  tlie  finger, 

b^K>  Iran  nilvrr  amalgnm.     If  licatct)  on  |ilati- 

■«■  '  li'win);  tbo  |>rci»em-f^  of  organic  multcr; 

ite  f  ■  '   'lid  niA  change  during  the  heating,  but 

Itoaili.   ^  ^,;  disappeared.     IIeat«d  in  the  tube  closed 

•■  on*  cud,  ai  dial  a  ijray  cloud  oroae,  then  water  and  an  oily 
wlier  ifciwtieil  tiMuiwIvea  on  the  ut<[ier  or  cooler  end  of  the 
taW;  tnwTf  •li-nrn  nf-nr  the  uowcnrlMHiiztil  tent  a  uetnllli- layer  was 
wen^tr  ■    '  ,;  t    of  tbn  lena.     The  (lowdrnid  suli'tancu 

!■■»«  Ill-  of  Koda,  and  trealeil  in  the  sninii  way 

Ihc  It-  If  mrtted  on  coal  with  tbg  ailditiou  of 

iMi"'. '  '  wu*  olitainei]  a  while  enamel  butnouietal 

•Wtrrei.  In  iiitri'  !<(  id  the  laitJtr  wan  aoluliie  aa  lun;;  bh  tbe 
liiHton  WM  niaci-nlraUxl  ;  if  •lilnliil  with  waUT  a  turbidity, 
nmmA  by  Uir  Mt|i«rsti>iu  of  un  nrgniiii'  mailer,  waa  funued.  This 
«rfanie  mattor  waa  mdidUe  lit  uauniio  animouia  and  friini  tbta 
wail  nUral  •cduUnD  it  waa  again  previ  pi  table  by  nllrio  acid  ;  tho 
pnri|NUte  waa  lloa-culent,  Doi  al  all  eboeay  ;  It  carlKiuUml  when 
kMind,  and  left  no  rcaiduo  If  the  beating  waa  prolonged  fur  a  »uf- 
iaaiUow. 

TW  nraiBlniBK  *ol»lioti  from  wbieU  this  organie  aubatanco  had 
ym  mfmnx»d  g»ve  no  reBCiion  wiUi  bydruehlorlc  acid,  the  absence 
^iilTer  \*i„i  lb.-i.-f>>  |.i..vcii. 

A  •^  L:nve  a  prw-lpltatioo  la 

*ki«i.  '    uf  mercury  waa  dia- 

omi,.]  .■■nc  aold  and  lime  were 

«Urr<  '  {.:■  ordinary  rfagenttt. 

Til:-  <   itiM'ii<i<'!iilj  mil  aiivrr  aniatgain  but  the 

twMi  :  <.'k-ib  iitr  gouorally  made,  u)odiflu<),hi>w- 

•««.  r  a    aiuill   •(iinntity   uf   morunry.     That 

■•iali.^  ...  — ,.j  .  -  -..-..'.i  alMorlK-il  by  Ibu  animal  econuwy  in  wdl 
kMws.  U  ■^ms,  tuiHeVKr,  not  to  ka*«  biKD  outicml  on  the  uutaido 
«r  iha  tatU  Iwbrs. 


PROOEBDINQS  Ot  THl  AOADXMT  OT 


Jdnx  11. 
Mr.  Thomas  Meehan,  Yice-President,  id  the  chair. 
Twenty-one  persons  present. 

The  folloning  papers  were  presented  for  publication:— 
"  Description  of  a  New  Fossil  from  the  Cretaoeous  of  Ch»r( 
ton,  S.  C."    By  Wm.  Q.  Mazyck  and  A.  W.  VogAea. 
"  Od  Unio  subrostrato."    By  James  Lewis,  M.D. 

June  18. 
The  President,  Dr.  RusaHENBEEQEa,  in  the  chair. 
Thirty-one  persons  present. 

June  25. 
The  President,  Dr.  Rdsohenbeboer,  in  the  chair. 
Twenty-sevenmembers  present. 

The  following  papers  were  presented  for  publication:— 
"  Descriptions  of  New  Species  of  Fossils  trom  tlie  Pliocene  CI 
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July  9, 
The  President,  Dr.  RuscaEXBERQER,  in  the  chair. 
Thirteen  persons  present. 

The  death  of  Mr.  Bloom  field  H.  Moore  was  announced. 
The  following  pajiers  were  ordered  to  be  printed: — 
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BT  WM.  O.  MAZTCK  AND  A.  W.  VOODKS. 
Anomta  Andatiottit,  U.  A  V.  n.  t. 

Descfiplton. — Shell  tliin,  suborbicular  in  oatline,  but  Bomewlul 
irregular;  beak  aiilKentral,  marginal ;  hinge  line  almost  straigU; 
upper  valve  moderately  convex.  Lower  viln 
nuknnwn.  The  surface  of  the  appervalveii 
regularly  marked  with  obscure  lines  ofgrowtt 
anil  concentiic  wrinkles,  the  latter  beeoM 
prominent  laminae  towards  the  ventral  margin 
Tliis  shell  will  be  readily  distinguished  fniBl 
all  other  species  of  the  genus  by  its  aintkxi 
regular  prominent  concentric  wrinkle*, 
preserves  the  peculiar  pearlj'  lustre,  characUi^ 
iatic  of  the  genus  remarkably  well. 

The   greatest   diameter    of   our    Fig.  1 
18  mm.,  and  its  smallest  diameter  is  15  a 
The  convexity  of  this  specimen  is  about  4  mm. 

Ponitiou  and  locaUlij. — Cretaceous  periixl :  artesian  well  on  I 

Cifndel  Green,  Charleston,  S.  C.     The  shell  ranges  bet  Teen  iM 

■pth  of  1880  feet  to  1930  feet  below  the  aurface.     We  have  «!' 
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ov  mno  sDUUMnATVi,  bat. 

BT  JAMBS  LBWIB,  M.O.,  MOHAWK,  N.  J. 

The  rrcorris  which  relate  to  Unto  $ubro»(ratuB  afford  a  cnriona 
iatUDce  of  the  obscurity  in  which  the  identity  of  a  species  may  be 
iiffilrcd  through  the  influence  of  trifling  errors.  Practically  np 
to  the  present  time  U.  MubroairatuM  has  had  scarcely  more  value 
is  ftcientific  records  than  if  it  had  never  been  described. 

To  di»pel  the  obscurity  which  invests  this  subject,  the  records 
sbicfa  oKMt  essentially  bear  upon  the  identification  of  the  species 
will  B»w  be  offered  for  consideration,  commencing  with  Say's  de- 
•mpti«>n  of  the  species  transcrilied  from  page  134  of  W.  Q.  Bin- 
iej*B  edition  of  Say's  conchological  writings. 

'^rBio  stBBosTEATCS,  tmnsverscly   elongated,  subrostrated, 


InhabiU  Wabash. 

Transversely  elongate  subovate,  brownish  or  pale  ochrcons,  with 
iQmcroas  dark-gruen  nulii ;  beaks  but  little  elevated  with  a  few 
mail,  angular,  concentric  lincH ;  ligament  margin  a  little  com- 
prtMi^l;  anterior  margin*  somewhat  elongntcd,  hardly  8iil>ro- 
•tnutl ;  •e|»arati'<1  by  an  obtuse  angle  from  the  ligament  margin  ; 
law  mri|iiat4*il ;  |KMiterior  margin  rounded ;  within  while,  often 
»l:gbtly  lintcil  with  flesh  color;  somewhat  iridescent  on  tlie  mar- 
f}ii\  I»articularl3*  the  anterior  margin ;  substance  of  the  shell  not 
^»\i ;  t4*fth  very  oblique,  creste<l. 

Lru^th  fl»ne  inch  and  twcKflflhs  ;  breadth  three  inches  and  one- 
fl^h.    runvesity  hanlly  over  one  inch. 

Thin  may  lie  said  to  he  the  analogue  of  the  U.  naHutu/*^  nob.  of 
tW  wir«t«*ni  waters.  The  rostrum,  however,  is  not  so  definite, 
^<1  It  i^  a  more  convex  shell.  The  ageil  shell  is  durk-brown,  but 
^nlii*  U-aks  reddmh-brown.** — tianuary  15,  iM^iO,  New  Harmony 
I'lMrniiiiator. 

HiiltMNiiiently  .Mr.  Say  put  (Tnio  iri'jt,  I^ea,  in  the  synonymy  of 
'"'^'r^.^int  iiji/  and  this  mistake  on  the  {Mirt  of  Mr.  Say  may  Ik* 
|>r^uini-4l  to  Ijc  the  source  of  the  obHCUrity  that  tfubt'tuftradnt  \\i\h 

'  Sv  rr^rrvrd  our  prr^i'iit  undemtsmling  ufthc  anterior  snil  iMMtorior  of 

'  bfr  |Mi(c  S^5,  Binncy't  ed.  of  8ay. 
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since  been  involved  in.  Tliere  ia  no  evidence  to  show  tb&t  Mr. 
Say  bad  any  other  knowledge  of  V.  iri»  than  a  reading  of  Mr. 
Lea's  description  of  tliat  species. 

Mr.  Lea  in  tiis  treatment  of  synonymy,  follons  Say's  idea  of  the 
identity  of  triK  and  av.hroiirala»^  but  places  tm  first.  See  Synop- 
sis (1870),  page  fiO.  This  serves  to  make  tbe  obscurity  still  more 
complete,  and  were  it  not  for  Mr.  Lea's  foot-note  to  iri*  on  tbe 
page  just  cited,  suhroisiraiv.»  migbt  for  alt  time  have  remained  in 
the  synonymy  of  irt's,  or  wbat  amounts  to  tbe  same  tbing,  the  two 
might  continue  to  be  regarded  as  identical.  As  Mr.  Lea's  foot- 
note affords  on  important  hint  by  which  the  idenliScation  of  8u6- 
roffroJuv  is  approached,  it  is  here  transcribed. 

"  Mr.  Say  ia  his  Synonymy,  gives  inn  as  a  synonym  of  tuhro- 
stratus.  If  they  were  the  tame  I  would  be  entitled  to  precedence, 
as  my  description  bears  date  March,  1829,  while  his  is  January, 
,  1831.  Hie  description,  however,  of  subroxlralua  doen  not  apply  to 
my  iris,  and  certainly  this  shell  could  not  have  been  under  hig  eye 
when  hi»  description  wa»  made.  He  says  that  the  subrontraiui 
'  may  be  said  to  be  the  analogue  of  the  Unto  nasntus  (nobis)  of 
the  western  waters.'  As  the  U.  nanulus  inhabits  the  western 
waters,  a  variety  of  that  species  may  have  been  desuribed  by  bim 
for  iubroslralus." — Lea's  Synopsis,  1870,  page  60,  foot-note  4.. 

The  most  significant  parts  of  tbe  above  note  are  underlined. 

In  endeavoring  to  ascertain  the  facts  which  bear  upon  Mr. 
Lea's  closing  sentence  in  the  above  note,  1  have  obtained  speci- 
mens of  U.  nagulue  from  the  northern  counties  of  Ohio,  the  stream! 
.    I.iikt;  Kill;.      In  Iiidin 
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enixville,  Chester  Co.,  Penna. ;  Dr.  R.  M.  Byrnes,  Cincinnati, 
o;  Dr.  J.  Schneck,  Mt.  Carmel,  Illinois;  J.  M.  McCreery, 
-OD,  Ohio ;  Philip  Marsh,  Esq.,  Aledo,  Illinois ;  Prof.  F.  M. 
:ter,  Muscatine,  Iowa  ;  Dr.  E.  R.  Showalter,  Alabama.  I  am 
>  indebted  to  the  records  of  the  Uayden  Exploring  Expedition 
facts  in  geographical  distribution. 
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FILAOIC  AXFHIFODA. 

a.  BTREZTB,  M.D.,  U.8.N. 

The  crustaceans  to  be  (liscuss«il  id  this  and  subsequent  papers 
**are  oceanic  species,  and  are  mostly  Tound  remote  from  tlie  land." 
They  belong  to  Dana's  subtribe  Byperidea,  and  to  Bate's  division 
Hyperxna. 

Tlicre  is  a  remarkable  contrast  between  the  two  great  divisions 
of  AupUipoda — the  Oammaridea  aud  the  Hyperidea.  The  former 
are  generally  found  along  shore,  in  deeper  water  near  the 
bottom,  or  on  floating  material,  and  there  is  a  great  resemblance 
running  through  all  the  species;  while  the  latter  awim  free  in  the 
mid-ocean,  and  there  is  tlie  greatest  diversity  of  character  among 
them. 

The  collection,  which  has  been  placed  in  my  hands  for  identifi- 
cation, is  probably  the  largest  which  has  ever  been  gathered 
togetlier  by  a  single  individual.  It  was  collected  by  Surgeon 
William  H.  Jones,  U.S.  Navy,  aud  his  work  embraces  a  periotl  of 
about  four  years.  It  comes  from  nearly  the  entire  Pacific  Oueaa, 
north  and  south  of  the  eciuator,  except  the  extreme  high  latitudes. 
A  portion  of  it  now  enriches  the  Academy's  collection,  and  the 
remainder  has  been  retained  by  the  collector. 

The  specimens  were  mostly  taken  with  a  towing-net  at  night, 
which  ia  "about  the  only  time  when  surface  dredging  can  be 
■  ijro9[)tcl  of  sm'ffss.''      [l    iiimie  fiuiu    tbe 


1S7B.]  VATUBAL  iOIBirOBt  or  PHILADELPHIA.  277 

the  Bight  have  great  influence  in  eflfeoting  their  approach  to  the  ear- 
Owe  or  within  reach  of  the  dredge.  A  smooth  tea,  a  dark  night, 
npcciallj  if  cloadj  or  aqaaiij,  or  warm  and  sultry^  seems  to  be 
their  Ikvorite  time  for  approaching  the  surface  in  the  greatest 
aambera;  while,  on  the  other  hand,  a  moonlight  night,  or  high 
wind*,  and  a  rongh  and  heavj  sea,  keep  them  fh>m  coming  so 
near  the  surfaoe. 

**  Csuallj  thej  approach  the  surface  about  twilight,  or  within 
half  an  hour  after  dark,  and  remain  on  or  near  the  surface  for 
two  or  three  hours,  although  occasionally  they  remain  much  later. 
Wag  apparently  influenced  by  the  darkness  of  the  night  and  state 
of  the  weather.** 

I  attach  much  importance  to  these  notes,  as  they  give  the  first 
iaformation  we  have  had  of  the  habits  of  these  little  animals.  I 
have  noticed  myself  that  a  great  many  of  them,  when  alive,  have 
tbe  property  of  phosphorescence,  and  it  has  occurred  to  me  may 
it  a(»t  be  this  which  causes  them  to  shun  the  light?  They  carry 
their  own  light  about  with  them. 


BinIv  elongate,  narrow.     Head  lengthened  in  the  direction  of 

Wit  axift  of  the  ImmIv,  and  pnxlui'ed  anteriorly  beyond  the  Aiipvrior 

antriiiiie  in  tlie  form  of  a  pointe<i  roHtriim.     Kyes  occupying  the 

frrnier  |w>rtion  of  the  head,  posterior  to  the  8U|>erior  nntennie. 

A  ntrnna?  on  the  inferior  surface  of  the  lieiid;  the  superior  (antc- 

v^ori  pair  short;  the  inferior  (|>osterior)  long,  and  folded  ii|)ou 

itu»f]f  four  times,  and  concealed  in  a  groove  on  the  under  Hurface 

'^^thc  hend.     Mandibular  appendage  long.     The  inferior  nntcnnae 

^w>l  mandiliular  ap|jendage  are  abnent  in  the  female.'     First  and 

Olid  pairn  of  the  thoracic  legs  small,  and  chelately  develo|>cd. 

hr  ba«^-il  jciint  of  the  three  posterior  paini  of  tliorncic  legs  broadly 

ilstcd,  except  in  some  s|)ecies  of  RhnhdoAoma.     The  liiKt  pair  of 

Z%  smaller  than  the  preceding;  either  rudimentary  developcil  or 

>lete.     (*audal   ap|»endages   lAiic*eolati*,  or  linear ;   birainous. 

ct^on  broadly  triangular,  or  linear. 

'  (Ian*  rUfk«IArt  the*  09$t€phaUd*9  alnn^c  with  the  PhronimuUf  \xx  hi§ 
K^^ksiilf  /'Ar»fii mi'ilM,  and  alalei  that  the  niancllhiiUr  pnlpun  is  ahurnt,  which 
^«  M  rmir.     Though  ahsent  In  hoth  lexei  of  the  VhroHimiiUf^  it  i^  prevent 
^  « ibr  male  of  the  Otgeephmlid^, 
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OXTCXFH&Lira,  Bdwardi. 

Body  moderately  long,  robust.  Head  narrow,  prodaced  anlfr 
rioi-ly  in  a  broad,  triangular  rostrnm,  short,  grooved  below;i 
constriction  of  the  head  may,  or  may  not,  exist  behind  the  ejM 
and  in  front  of  the  first  thoracic  segment.  The  superior  antenic 
three-jointed,  the  middle  Joint  short;  inferior  antenne  Sv«-jniDU^ 
joints  sn^eqiinl,  cxcejil  tlie  Inst,  which  is  short.  Mandihiilnrip' 
pendage  ttirec-juinted.  The  first  and  second  pairs  of  thoracic  ]tp 
short,  clawed ;  the  third  and  fourth  simple  ;  the  last  three  pain 
with  tlie  basal  joint  broadly  dilatul;  the  last  pair  diminiilireoi 
nidimetitary ;  tlie  extremity  of  the  sixth  pair — articiitatiiig 
the  broad  basal  joint — finely  serrated  along  the  anterior  marili 
The  sixth  abdominal  segment  broad,  not  elongated.  The  csuJil 
appendages  short,  broadly  lanceolate,  Telson  broadly  triangulif. 
Oxyoephalni  tnbBranlatiii,  6p   Bata.     Fig.  t,  la,  lb. 

Oiyephali/K  tuherfuliit'in,  Sp.  Bute,  Catalogue  Amptii.  Crast.,  ISBtf. 
343,  pi.  54,  fig.  3.— Streets,  Bulletin  oflUe  National  Maaeam,  V>*- 
ingtnn,  1871,  p.  138. 

Head  long,  almost  equal  to  the  first  five  segments  of  the  thoni, 
broad,  deeper  posteriori^'  than  anteriorly,  superior  surface  straiflit, 
on  a  level  with  the  dorsnra  of  the  thorax,  inferior  margin  coDv* 
sloping  upward  anteriorly;  rostrum  short,  somewhat  more  'In* 
half  the  length  of  the  head,  broad,  triangular,  acute,  lateral  edj* 
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ing;  anil  UmiJiintlii);  in  tlie  tiibi'rdcs  on 

1;  MiDllkr  ridgcfl  ilwwiid  from  the  tolicrcnics  along 

tW  Cnmt  MidafUr  n«rgini>of  tlio  Hgrncnts;  along  the  side  of  the 

tkons  mn  a  onBiber  ot  short  rldgM,  irregularly  j))aoe(l.    On  the 

of  Ui«  three  anterior  ab<loniln&l  ■«gnient8  Is  an  nblU^ue 

Ibrktd  [WMtrriorljr -,  tb«  ineillan  ilorHul  rulge  of  Llie  tburnx 

It  ili>A|>pcani  on  tlie  nMotninal  aegmcnl*.     Th«  Mrat  and 

in  nt  llionwio  li-g«  Khort,  perfvctly  chelate;    the  Aral 

thaa  Uw  afcoud,  the  fuunfa  Joint  Ahort,  jtroiluced  ftulero- 

but  not  to  Uie  a|irs  of  th«  flilli  Joint,  acute,  ainiioui)  ou 

Vm  lowvr  isd  anl^rrior  t^lf^s,  Arrralod  on  tli«  latter,  antk'ro-NU|u^ 

rlM-  RmgW  Hat«,  proJccllDB  forwaixl;  the  Alth  Joint  artictilating 

wttb  lh»  fourtb  below  tLo  Miporior  angle,  convex  alH>vo,  lower 

Mtp  atrslgbl  and  acrratril,  •ijinuUH;  tlai:t}  Inn  ahort,  slightly  kmger 

UtMM  tlw  anU-rior  rdgr  of  tlw  flflh  Joint.     Thu  hand  of  the  Mwoud 

pair  aorc  ehiogalc,  ttti-  roiirtli  Joint  produced  antcro-lnrenorly  to 

the  epEX  uf  tlie  flfth  Jniiit,  and  the  tlji  allghtly  curved  u(>«Brd ; 

the  flfUi  Joint  oMong ;  lu  othur  rrajiecta  rescmhlea  the  llrHt  jiair. 

Third  and  fourth  jwir»  of  leg*  Hnbcqual,  simjilc,  with  a  fttw  hairs, 

er  apiocs,  along  the  ]>D«tcrlor  edge;  the  Aflh  pair  the  longoat,  with 

the  balrv  arrangci]  along  Ute  anterior  uilgu;  the  anterior  edge  of 

IWtixtli  pair  pertinaled.  But-  Ip^'th  in  the  internal*  between  ths 

e«r«er  nnea;  liaaal  Jiitnl  of  the  toBl  three  paim  of  legs  brootlty 

ftlOtil,  Ifae  tixtli   shorter  than   the   fifth,  but   broader,  inargina 

laelj'  ecrrated ;  the  aerenth  pnlr  of  thoracic  leg*  dioiinntivr,  the 

fen)«d  baaal  Joint  narrowing  distallj-,  the  remaining  ]>ortion  of  tbo 

^i  abortcr  than  the  Drat  Joint,     In   the  ainaller  a{ieciniens  the 

^ir^  of  the  aerenth  pair  about  npinU  the  length  of  tho  lm.*al 

J**ttu  of  tike  pnmHiing  pair,  hut  in  lliu  larger  apociinena  It  ia  aoine^ 

~^^ttlltWffar. 

thm  Infrriur  marjtln  of  tkn  firat  three  abtloininal  segments  tnt- 
Itb  two  aliarp,  praminent  apinea  dlr«ct«d  downward  and 
1,  and  Mpanled  hy  a  deep  notch :  one  is  situated  on  the 
of  llie  inferior  margin,  and  the  other  projects  from  the 
ir  angle.    TIh>  first  and  third  paira  of  cnnilal  apiwndngfa 
iAg  iMi'kward  aliout  the  same  distance,  and  reaching  to  the 
ily  of  the  tvlaon;  the  sec^ad  pair  terminating  opiHisitu  tin) 
Bwut  of  the  rami  of  the  last  pair;  rami  serrated,  long. 
■bdoMiaal  acgmtBt  longer  thnii  broad.     Tol»on  hroad,  tr|.  « 
r,  Mfnicd. 
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The  nmloa  of  this  a[>ecies  arc  smaller  than  the  females,  and  iW 
is  a  slight  diffiTcnce  in  the  shape  of  the  Bupcrior  antenns.  Tk» 
peH  uncle  is  more  robust,  and  the  itjiex  of  the  Inst  joint  ii  proilnM^ 
the  anterior  aspect  of  the  proiinced  portion  slopes  backward foi* 
ing  an  ohtiise  angle  with  the  main   portion  of  the  Joint,  and  t 
aparaelj-  covered  with  hairs. 
Oi;cephalQ>  tolbatng.  n.  rp.    Fig.  2.  2a.  2L 

J'cmn/H.— Ho(l>'  compieased ;  head  one-fourth  of  the  total lenj( 
the  portion  containing  the  eyes  rounded  in  profile,  equally  comi 
above  and  below,  compressed,  the  neck   portion  constricted,  b 
not  narrower  that  the  Brat  segment  of  the  thorax;  the  roslfi 
one-third  the  length  of  the  head  (its  own  length  Included),  i 

■ 
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^'  tiier  longer  IhAD  the  liasal  Joint  of  the  sixth  pair.     Tlie  postero- 

:/rr\r»r  ani^le  of  the  anterior  alxloininal  segments  acutely  pro- 

:j<  •<! .   in  front  of  the  |»08terior  angle  on  the  inferior  margin  a 

7'>s\  n«>ti*h.  no  ftpine  on  the  inferior  border.     The  first  and  last 

,  \ir«  «if  caiitlal  api>en(1ages  ami  telson  extending  about  the  same 

•*.^i.i>r    backward ;   the   second   pair  terminating  opposite  the 

•rr!ii*ni*vini'nt  uf  the  last  pair  and  the  commencement  of  the 

»:ii   "f  the  lir*«i  pair.     The  sixtli  segment  of  tlie  abdomen  longer 

'  Mt  'Tiiatt.     TeUun  bnjad,  triangular  at  apex. 


Lorilit  <•«.  Tt-inp.  Tt^iup.         L<>iiKtli.        >eX. 

«iii*T.  mr. 


Lit   '>*<iO'N.  Lmijr.  140  iiO'W.     70    K.      rt!U  F.      17  mm.     9 

•    '.»:  <«  N.     '•     i4(i  <M»  w.    70    '•  '  rty   "     i:i  •*      9 

•     :i".  ■!."•  N.       ••     144  2r»  W.     02    **    I  5S    -      14    "       9 


Ttii*  nlliiiitieH  of  this  Ni>ei'ies  are  with  Ojri/rt'phnhtH  tHbrmilattti*^ 
•  it  i^xiTv  rea<lily  iliHtinguiHhed  by  the  bulbtius  shape  of  the  head 
\'A  i<y  the  nbMMieeof  the  spine  on  the  inferior  margin  of  the  three 
i::'.i-r:Mr  abdi*minal  segments.   There  are  no  males  in  the  collertion. 

friTct^kalnt  Klerotiens.  n  ^p     V'lg.  3,  Xi,  M,  :ir. 
7;.-  -    Aim  mill  with  the  trgiiineiitary  rovrriiig  hard  and  resist - 
IIt:it|    n**   i(»iig  H*i  the  firnt  six  Hegnionts  of  the  thorax;  the 
.  •'.  Ml  .'•.(italnihg  the  r>«*^  rouihU'd  and  Nliorter  than  the  part 

•  ■•r.»r  ti»  It.  i<impri'?«?««d,  wiMl;^L'-sliape<l,  with  the  lnoad  rnd  t>f  tin* 
«'  ','•  {••oti  ri«»r.«'itii**trit'T4*d  in  front,  and  notrhfd  lichiiiil  and  above 

'  ■'«  .i!ir'il-itii<n  w  ith  till*  tlifirax,  iiifi-rior  Nurt'acc  eoiivrx.  superior 

*  :'.i-i  roiih'liil  ami  -l«»pin;^  ib»wiiward;  pi^tniin   broail.  triniigu* 
-".'!•  j'Ti-.-'fl  ti»ward*«  till*  riiil,  anitc,  cU'vatrd  in  tlit*  median  linr. 

■  !m- «iii:i)]i-r  **pi'i-iMti'ns  the  point    of  tin*   ri>slnmi  was  dflhx«'«l  ; 

i-'il  •Iti'p  ri)iH-avity  U'licath  tlu'  rostrum  \'nv  llir  ri-i'rpiJDu  <»f 
■  *'i|«*'rii»r  anti-nna*;  tin*   ;^roovi*  for  the  iufrrior  antcinue  and 

•  !:>' ibr  pal|>i  b'n^  and  narrow.     Supcri«)r  antenme  ))owtNl  in 

''  '"im  r»f  a   liair«'iri*If,  au<l  sprinv:in«;   from   the  posterior  i*x- 

'■•'•;*.\  i»f  a   li'ii::tlii*ni-il  elevation  on    the   under  surface  of  the 

'-   ^111.  t  hi' eon  Vex  niaruin   ileUM'ly  liairv,  tht>  apex  of  the  eon. 

'*'■  l-»rilti   ppNiured  at  nearly  a  ri<;ht  an^^le  ^\it]i  the  rest  i)f  tlie 

■'     I'tMlunele  with    the    niidilie  joint    ^Imrt ;    llai^ellum    thrre- 

' '^'-l  and  articulating  with  the  baM*  of  the  produeed  apex 
P« 
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of  tbe  tut  joint  of  the  peduncle.  Inferior  antennie  when  folded 
reacliing  ne&rly  to  the  extremity  of  the  rostrum,  first  four  Jointa 
long  and  subequal,  the  Qftli  short.  Mandibular  palpus  long, 
first  Joint  long,  the  last  two  short  and  subequal.  The  thorax 
elevated  along  the  median  line  into  a  broad,  rounded  ridge,  with 
the  sides  sloping  down  from  the  summit;  the  ridge  api>earing 
somewhat  nodulated;  a  row  of  nodules  along  the  side  above  the 
epimerals;  on  the  fifth  epimeral  a  prominent  spine,  directed  back- 
want;  the  segments  of  the  thorax  decreasing  posteriorly,  each 
segment  bulging,  not  overriding  its  fellon  ;  the  whole  surface  of 
the  body  Bnely  granulated.  First  and  second  pairs  of  thoracic 
legs  short,  chelate;  the  first  smaller  than  the  second,  with  the 
fourth  joint  broad,  produced,  apex  acute,  spinous;  the  second 
pair  with  fourth  joint  more  prodnced  than  in  tbe  first,  the  anterior 
margin  of  the  joint  nearly  straiglit;  the  fifth  joint  as  long  as  tbe 
anterior  margin  of  the  fourth,  spinous  below ;  claw  long,  acute. 
Tbe  last  three  pairs  of  thoracic  legs  with  the  basal  joint  broadly 
dilated,  and  with  a  series  of  four  pits  along  tbe  median  line  of  the 
outer  surface  of  each  Joint,  their  posterior  edge  broadly  produced 
backward  near  tlie  middle;  the  basal  joint  of  the  sixth  pair  tbe 
broadest;  that  of  the  last  pair  small,  its  distal  margin  broad,  the 
entire  leg  shorter  than  the  first  joint  of  tlie  preceding  pair.  The 
three  anterior  abdominal  se|2Uients  with  tlie  postero-inferior  angle 
produced,  acute,  inferior  edge  straight ;  the  fourth  segment  small; 
the  firth  and  sixth  consolidated,  and  together  as  long  as  the  telaon. 
Tclson  triangular,  broad,  projecting  but  slightly  beyond  tbe  ex- 
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The  female  of  this  8|>ei-ie8  is  more  robust  than  the  male.  The 
beail  ift  de^|)or  and  broatkTf  more  rounded  above  and  below,  the 
nott'h  i»osterior  shallower;  the  rostrum  shorter  and  narrower. 
Saperior  antennip  straight,  or  slightly  curved,  slender,  not  pro- 
doceil  at  the  a|iex  of  the  thini  joint  of  the  i)edunclc.  In  the  one 
»perifflen  of  this  sex  in  the  collection  the  spine  on  the  fifth  epime- 
rml  was  al>sent. 

The  figun*  was  taken  from  the  largest  si)ecimen  in  the  collection. 
The  bead  is  longer,  and  the  const ricteil  portion  l»ehin<l  fs  broader 
than  in  tlie  two  other  male  6i)ecimen8.  In  the  latter  the  tip  of  the 
rostrum  is  somewhat  deflexed. 

UFTO0OTI8,  Struts. 

Bodr  long  and  slender.     Head  produced  anteriorly  to  the  su])e- 
riot  anleniifi*  in  a  long,  slender  rostrum,  constricted  posteri(»rly  at 
Its  Brticiilati«in  with   the  thorax,  the  constrictetl   portion  nhort. 
Snfirrior  antenna*  short,  three-Jointed,  curve<l   in  the  male,  and 
•;rsi;!ht  in  the  female;  inferior  antenna*  five-joiiite<l,  joints  huI)- 
c<)ual.  excepting  the  last  wliich  is  short.     Man<lil)ular  npi>endage 
Ihrr^-jointiMl.     Kirht  Bn<l  Hecon<l  pairs  of  thoracic  legs  short,  che- 
la*.*-, tijc   tliinl  aijd   ffiurth  simple ;  the  l.iMt  three  pairs  with  the 
ta-.-\l  joitii  liilnteil;    the  lasi  puir  diininiilive.     The  sixth  alulo- 
Hi  i.al  ««^iiieiit  (the  fifth  :iii<l  sixth   fusoil )  elongate<l.     The  caudal 
A)  ]^'i.):i;:i"«  \nu\i,  linear.     TeNoii  loiii!,  triangular  nt  apex. 

lii*  ;;fiiui  (M'eupics  an  iiiternieiliate  position,  showing  the 
t:ii.*iti.iti  from  the  short  Uj-t^rfithnhis  into  the  exeesMiveU  elou- 
^I'.i-l  fffin  of  the  lihiihtiosuma.     Its  atlUiations  arc  with  both. 

Lfyt  c«Ul  •plBiftra.  Slr*et«.      Fij;    4.  4.1,  4A 

h,*  r  •••  •j-iurfrr.i,  Sifri'is,   Hiillititi  of  ilir  T.  S.  National  MuMMUn, 
\V,i"li  iiiTT.iii,  ls77,  |»   i;t7 

Ml*.-    Meail  hiii;;,  excluding  the  rostniui,  as  long  as  the  thr»rax. 

■•'i-f  r  I  i.-tfTii.rlv  than  aiiteriorlv.  j»radnallv  narrowini;  al)ove  and 

-  '  »  tn  tin'  rii^tniui,  superior  Mirt'are  ahruplly  const rieted  U'liind. 

• -••  1.11  k  «>n  a  level  with  the  dorsum  of  the  thorax,  the  rest  «»f  liie 

•'  I*  r  ••!  -ni  fai-«'  elevat«*d  above  the  dorsuu)  of  the  thorax,  straight. 

*  :i'i\  ari-ii<d  nvcr  the  superior  antenuie,  inferior  margin  convex, 

*  •   r:<>!i*    httJliiHeil   out    Im-Iow  on   either  side  into  t'ossjc  for  the 

*  i"-  "T  Mitt-nna' ;  rostrum  sli^litlv  more  than  one-third  the  lengtli 
'  •  t .«  h<a<l  I  iiieludinL;  its  own  leu'^th ),  slender,  acute,  slightly 
5*1  ;.»■!.   Sij|<-rior  antenna'  nieklc-shaped,  the  first  and  second  joints 
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short,  forming  the  handle  of  the  aickle,  the  secoDd  joint  shoiti 
than  the  first,  both  together  shorter  than  the  broad,  curved,  tennini 
Joint  or  the  peduncle,  margins  of  the  last  joint  denseljr  hairy,  ape 
produced  into  n  long,  stout  process,  at  right  angle  with  the  m 
of  the  Joint;  a  short, bi-articiil ate  dagellum  articulating  with tl 
Hntcrior  surfnce  of  the  base  of  the  process,  two  or  three  auditor; 
iinirs  on  each  aiticulus.  Inferior  antenne  when  folded  reacfarB} 
tiB  far  forward  as  the  base  of  the  superior  pair,  the  diatal  extrenilj 
of  the  first  joint  clubbed,  the  first  three  Joints  equal  in  length,  Ut 
fourth  soinenhat  shorter,  fiflU  very  short,  with  one  or  two  hain 
at  tlie  npex.  Mandibular  appendage  as  long  as  the  first  joint  d 
tlie  inferior  antenna,  the  second  and  third  joints  short. 

First  and  seuoiid  pairs  of  thoracic  legs  short,  chelate;  the  ii 
smaller  tlian  the  second,  witli  the  fourth  joint  broad,  and  prodwi 
anteriorly,  tlie  produced  portion  triangular,  spinous,  the  apcilo^ 
nlender,  acute;  the  fifth  joint  broad,  spinous  below  and  ante 
dnctyluB  nearly  one-half  the  length  of  the  fifth  joint,  curved," 
ft  spine  on  the  inferior  edge  behind  the  middle.  The  seconilpi 
uf  legs  similar  to  tlie  first;  the  third  and  fourth  pair 
slender,  shorter  thnn  the  fifth ;  the  fl^h,  sixth,  and  serentli  vi 
Ihe  first  joint  dilated;  the  basal  joint  of  tlie  sixth  hroaderlb 
the  fifth,  bnt  with  the  remaining  joints  shorter,  and  closely  pi 
nnted  along  their  anterior  margin  ;  the  pectinations  on  tlie 
joint  coarse,  on  the  fourth  very  fine,  wliile  those  on  the  fifth  j« 
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F^nidlr, — Animal  Bmnller  and  Hlcndcrcr  than  the  male.  Head 
oKioiii;.  i-cinvex  alMivejind  U'low,  ta|K*rin<;  in  front  and  U^hind,  not 
ahrt:iiily  i-onhtricUtl  at  the  neck,  an  is  the  case  in  the  male;  ros- 
trum n-Ialively  lfinp*r,  lieinj^  equal  to  the  length  of  the  head  be- 
hin«l  it.  Siifierior  antenna*  Mlender,  Ht might,  not  pnxlnced  at  the 
ft|<-s.  The  thorax  in<*reaHeH  in  thtcknens  towards  the  nii<hlie. 
TUc  |if«lum'k*s  of  the  swimming  feet  oblong. 


CALAMOmHTirCHTJE.    n.  k«d. 

UimIv  «li>n:;atei!,  nlender,  almost  rixl-like.  Head  lar>re,  depresseil, 
;«rr-1ii.  i-il  ntit'Timly  to  the  eyes  in  a  brnadly-cxpaiidnl,  triangular 
r«-*,Ti:Jii :  riiii*»ti-ift«'d   bfliind  the  rvvs  iiiti»  a   sh«>rt,  uarrtiw  neck. 

• 

>  ■'.'•-r<i>r  :inrfiiii;i' with  tht*  )H'dnnrU' thrri'-jointtMl ;  in  tln'  tVinali' 
••.rv.'l.t.  Klr««t  an*l  srroiid  jiairn  i»f  thoraci**  Iri:'*  Niuail,  rhclatc  : 
*'.•  '"in!}i  jdiiit  brttail  and  loni;.  the  tiflli  ^lioit  and  narrow.  Tin* 
••t  •!.ri.-  pnirs  of  jr-^s  \%itli  the  l»a*»al  joint  narrowly  dilatrd  :  tlif 
**^-!.!t  I'air  iliininnt ivr.  Tlie  nixtli  ^r^inent  of  tin' abdomen  Ion;; 
t'  iv-iri-iw.     Caudal  a|>)H'iidap'M  lon<^  and  linear.     Ti-Uon  short, 

•  ■  ^■..11. 

Ctomcriyachiit  p«Ua  idnt.  n  'i-     Kif;.  :•,  .Vi. 

i-:-  .  -Ill-ad  loll:;,  nearly  onrtliipl  of  the  total  length,  it^ 
-liltl.  twiir  that  of  tin'  tlior:i\  ;  neek  >liort,  and  slightly  nar- 
''■•rtliiii  tlif  lh<ir:i\;    the   |Mirtion   eontainin:;   the  eyes  obloiii:. 

i.^*x  sb«»ve  and  InIow  wImmi  \ii'Wrd  in  |»r<irdr,  i-b-vated  above,  in 
'  '  iirii.in  !ine.  into  a  sliarp  ridtrr.  wliiili  terniinati's  at  the  aprx 
■'!.•- rti.triim,  U'low  tin*  evi-«  fioin  t  \Vf>  lotf'  and  rounded  lolies 
••;i-.'.il  \>\  :i  broml,  shallow  ^rt)ovr;  ritstruui   flattened,  posti*- 

•  ■  i  '  fi-:eli-r  than  the  eye-,  ciuiinirni'inL;  on  either  side  of  (hi- 
•;•'  Ji  a  bptad.  rounded  win^^-likr  exiiaiisiun,  aipl  taprrini;  I'oi- 
■*•  ■  t"  .1  lohiT  and  aeiile  a|n\.  Superior  anteniiM'  siluati-d  about 
'  •'  v.ii.tri>  of  i)iv  uii<l«T  hurfaee  of  the  rostrum,  Muall  and  slender. 
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with  the  first  and  last  joints  of  the  peduncle  subequal,  the  middle 
Joint  abort, auditory  hairs  at  the  apex;  dagellum  bi -articulate,  bent 
forward  at  its  articulation  with  the  peduncle.  Segments  of  tbe 
thorax  Bubcqual.  first  pair  of  thoracic  lega  shorter  than  the 
second ;  the  fourth  joint  broad,  produced,  and  rounded  anteriorly, 
so  that  tbe  apex  points  upward  slightly,  spinous  and  serrated, 
apex  acute,  short ;  fifth  Joint  slender,  spinous,  serrated  on  inferior 
edge ;  dactylut  long,  slender,  acute ;  the  hand  of  the  second  pair 
oblong  in  shape,  fourth  joint  more  elongate  than  tlint  of  tbe  Brat 
pair,  convex  below,  apex  prolonged,  slender,  spinous,  sharply  ser- 
rated on  anterior  edge,  fifth  joint  slender,  as  long  as  the  anterior 
margin  of  tlic  fourth  joint,  spinous,  sharply  serrated  below.  Thirtl 
and  fourth  pairs  of  legs  simple ;  the  last  three  pairs  with  the  basal 
joint  narrowly  dilated,  lanceolate;  the  fifth  pair  the  longest;  the 
sixth  shorter  than  the  flah,  with  tlie  third,  fourth,  and  fiaii  JoinU 
minutely  serrated  along  tlieir  anterior  margin;  the  seventh  pair 
diminutive,  barely  exceeding  the  basal  joint  of  the  preceding  pair. 
The  anterior  three  abdominal  segments  suI>Gqua1,  the  postero-in* 
fcrior  angle  acute,  projecting.  Tbe  sixth  segment  long  and  nar- 
row,  slightly  longer  than  the  [>eduncle  of  the  first  pair  of  caudal 
api>endage8.  First  and  second  pairs  of  caudal  appendages  long 
and  linear,  tbe  first  stouter  than  the  second,  equal  in  length,  fall- 
ing short  of  the  apex  of  tbe  telson  and  the  extremity  of  the  last 
pair,  inner  margin  and  rami  serrated;  the  last  pair  abort,  about 
one-third  the  length  of  the  first  pair,  slightly  shorter  than  the  tel- 
son.    Telson  narrow,  acute  at  apex. 
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Whital,  BaU.    Fig.  6.  fta.  M. 

RMaMosamti  ttkitri,  C.  Spence  Bate.   Catalog.  Amplil.  Crustacea,  1862, 
p  345,  |»1.  54.  ti^.  7. 

J/a/c. — length  of  the  head  nearly  one-half*  of  the  total  length 
( i'^):  roatrum,  from  the  aitiiation  of  the  superior  antennae,  three 
tinei^  aa  long  aa  the  rest  of  the  head  ;  the  portion  containing  the 
cre«  shorter  than  the   neck,  the   superior  surface,  |x>steriorly, 
•lopiny;  liackwanl  with  a  gentle  incline  to  the  neck ;  inferior  sur- 
face ktrai^ht,  anteriorly  aac*ending  obliquely  to  the  insertion  of 
Ibc  4U|H*rior  antenna* ;  the  nei'k  narrowest  about  tlie  middle,  en- 
largtnl  at  it.i  articulation  with  the  thorax,  8U|)eriorly  very  slightly 
roDi-ave.  inferior  surface  straight,  on  a  level  with  the  under  sur- 
face c#f  the  eyea«  a  narrow  and  shallow  groove  running  the  whole 
length  of  the  under  surface.     Su|>erior  antennne  with  the  pe<luncle 
ttout,  ftickle-f«ha|>e<U  first   and  second  joints  short,  third   long, 
broad,  curved,  with  the  concavity  forward,  anterior  a\K*\  produce<l 
mto  a  Hittut  procesM,  hairy;    flagellum  short.     Inferior  antennae 
long,  JtiintH  *tulie4|UHl.  except  the  last,  in  ailult  individuals  when 
(uMeil  l«iu>*«*r  than  the  neck,  reaching  nearly  to  the  mi(hlle  of  the 
ryr-|«urtiiin.     Mandibular  palpus  an  long  as  the  tlrsl  joint  of  in- 
?cru»r  niiti'iiii:e,  f)i*«t  joint  it>u,«;.  hist  two  short.     The  third,  fourth, 
fi{\li,  and  hixth  thoracic  segmentH  subcipial  and  lengthened,  the 
(ir«*.  Mcohil,  and    hcvcnth   short,  the   latter  about   one-half  the 
t-i.jMi  of  I  he  sixth.     Fi^^t  pair  <»f  thoracic  h';4»  with  the  fonrth 
■'.1.:  sliort,  dihited,  prodnceil  anterlfuiy  to  near  the  apex  of  tlie 
W.\  ;«init ;  filth  joint  htont,  inferior  edge  anteriorly  tlilated  and 
••fc'l/i\    produced;  dactyluH    long,    slender,   curve<l  ;    the    Hectniil 
ji.r  I.I  ltt;«i  hmger  than  the  lir>it,  fourth  joint  slemler,  Init  Hli^rhlly 
«^t!sr.'i»!,  pnxhired  anteriorly  in  a  bnii;,  slender,  curved  process, 
!'>/•  nt  till'  apex,  and  extending  sli^htly  beyond  tiie  ap(*x  of  the 
*''.u  "int ;  the  latter  pr<Hluced  antcriorlv  at  its  inft  rior  aui-h'  intt»  a 
^"••rt  {•:«Ti-<><«.  toot  het  I.  distal  »'Xtreniitvof  the  joint  enlarged;  daety- 
•»i*l  'liir.  curv«-d.    The  reuiaininu  thoracic  le^s  simple,  llrst  joint  not 
'i^aiid.  a!«  slender  as  the  preceiling,  increasing  in  length  to  the 
*'t>  I,  thf  third  and  fourth  joints  of  the  sixth  pair  finely  toothed 
'■i-tLr  nnteiiitr  margin,  the  tifth  joint  coarsely  toothed;  thesi'veiilh 
I'l.r  «<)«i.l«-te.     The  ant<*ri(»r  three  abdominal  sei^mentH  hubnpial, 
'u  ]4.«ttro  iiifetior  an;;le  prodnceil  into  a  prominent,  acute  spine, 
* 'it  A  broad,  shallow  notch   in   front  of  each    spine,  last  spine 
'*'••:(-« t  :  the  fourth  hegiiient  as  long  as  the  third,  and  about  three- 
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fourths  tlie  length  or  the  sixth,  Blender.  Cftud*!  sppadipi 
long,  linear,  serrated,  biramous,  rami  short;  the  first  pair  met 
ing  backward  to  about  middle  of  the  length  of  the  lut  pair;  th 
second  pair  sliglilly  longer  than  the  sixth  abdominal  segaol; 
the  last  pair  falling  short  of  ibe  extremity  of  the  telxn,  wi 
shorter  than  the  first  pair.  Telson  vylindrical,  tapering  to  Hi 
extremity,  ivhich  is  acute,  hikI  slightly  dclliied. 


Lat.  37°!7'N.  Long.  IIIOIB' W. 


Lst.  la^aS'N.  Long.llSOOT'W. 


■  or  lesa  or  Ibe  point  ortta«i« 

In  the  female  the  thorax  ia  larger,  the  superior  antennsU 
small,  slender,  and  slrnigtit.  The  last  joint  of  the  peduncle 
broad  and  flattened  at  the  aiiex,  and  crowned  by  a  unmb«< 
hairs.     In  other  respects  similnr  to  the  male. 
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rrovnetl  with  baini.   Inferior  antenna  and  mandibular  palpi  short. 
Thoracic  sei^mcDU  gradually  increasing  in  length  to  the  seventh, 
which  ift  aliout  tvo*third8  tlie  length  of  the  sixth  ;  epimerals  long, 
vith  tho  inferior  margins  finely  serrated ;  the  last  epimeral  con- 
trscic<l  in  the  middle,  somewhat  dumh-hell  shape<l.     First  pair  of 
thonric  leir4  short,  the  fourth  Joint  produced  anteriorly  beyond 
the  extremity  of  the  fifth  joint,  the  process  slender,  apex  acute, 
mfrrifir  margin  straight;  fifth  joint  produced  antero-inferiorly  into 
ft  §h<>rt,  broad,  triangular  process,  dactylus  long;   second  pair 
klt-iitb-r,  biiiger  than  the  first  pair,  fourth  joint  produced   anteri- 
orly into   a  very   lon^,  slender,   curve<l    process   extending   be- 
yon<l  the  extremity  of  the  fidh  Joint;  the  latter  Joint  longer,  but 
|iro*hii;L'd  a<  in  the  first  ])air,  dactylus  long,  slender.     The  third 
sD'l  fourth  pairM  of  thoracic  legs  shorter  than  the  fifth  and  sixth 
|>ftir-,  »u1iiM]iial,  the  fourth  somewhat  the  longer;  the  fifth  longer 
tLan  th«-  liixth,  th«*  first  joint  of  both  somewhat  enlarged,  the 
tntrri'^r  margin  of  the  third,  fourtli,  ami  fifth  joints  of  the  sixth 
pft;r  fiurly  M*rr:ite<l.     The  anterior  thn*e  abdominal  segments  sub- 
fqtift!.  tlu*  |MiMerior  and  inferior  margins  of  the  first  meeting  at  an 
oI'liiM*  nnirlf.  not  prf»duced  ;   the  margins  of  the  second  segment 
rjM^.iij  r»t  iH'jiily  a  rijrlit   au'^lc,  hiiiihtly  proj«*cting;  tlu»  angle 
'•..1.-  it.iid  **(*i:fiii'iit   slill  uHin*  |intj<-ciiiig,  the  margins  meeting 
^'.  Ml  .1.  li'f   rup^lr;   tiii«-ly  Nemilated.     The   sixth   scgnionl   (lifth 
i''l*:\fli  fnMcl )  iH-arly  twiro  a**  Inn-r  mm  the  fourth,  and  the  latter 
>  " .!  !\\o-tliir*U  the   length  of  the  tliini ;  the  ^le^l(ler  posterior 
^'-ioiii-.icil  M-:rnii  iits  and  telson  Kpiimlose.    The  first  pair  of  caudal 
V  I"  I.  I -I  ::•■<«  reaeliini;  not  qiiite  to  the  iiiidflle  of  the  last  pair;  the 
■a''..r  |i.fj:ji  r   than   the   ft>rnier,  and   e\(en<ling  <|nite  or  nearly  to 
"•■  i\tiinj:!\  of  the  teUiMi;  the  seeonil   pair  slender,  aiitl  of  the 
•itiii-  l»ii.:?h   «-•   the  sixth   segment   of  the  abdomen;  rami   loni;, 

•sf' \:iU\  in:ir:^'in-  of  prduneles  and  rami  serrated.    Telson  t'\lin- 

■'''il.  ;.M.i'lii:i!l\  ta|HrinLr  ]»oHteriorly,  apex  aeute. 

I<i>::'li«  fri>ni  end  of  l»roken  rostrnni,  IT)  mm.  lioealitv,  lat. 
•'  I*"  N.  liiU'^.  Ill  !'.»' W.  Temp,  water,  7n'  F.  Temp,  air, 
".'    K 

Wlij'f  irinie'l   his  sjM'eies  on   the  authority  of  .Milne   KitwMnU, 

!'.^.  .t  n:is  tlif  s:iTnr  as    Imh  Uj-i/ri  fhnlus  nrtii'ifum       I    have  ideii- 

•'.'■I  Mji-    prrHfiit    Npi'finien   ^\ilh    \Vliite'>    lii^ure ;   tliey   ajjree   in 

•^ir-,  cHHt-rttinl    parlienlar.      What    IL  m'mnhnn^   \\i\\v  (        M'l'-r'f 

'/' J.'-  .'"n'jtn'fifn.-*^  Uate,  Ann.  and   Mag.  Nat.  Hist.,  oil  s*r ,  i. 
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1856,  p.  362)  IB,  I  do  not  know,  althougk  both  tlie  desciiption  and 
figure  are  supposed  to  liave  beeo  taken  from  tlie  same  specimen 
that  rurmslied  White's  figure;  namely,  the  Sir  E.Belclter  specimen, 
which  was  captured  during  the  cruise  of  the  Samarnng,  and  wliich 
is  the  only  specimen  Mr.  Bat«  claims  to  have  had  access  to.  For 
some  unexplained  reason  be  omits  all  reference  to  White's  figure, 
although  he  refers  to  the  latter's  text.  Coacerning  the  Itelcher 
specimen,  Adams  and  White  say,  "We  regi-et  that  the  state  of 
the  only  specimen  in  the  British  Museum  it  sucb  that  we  cannot 
give  the  geneHc  character  with  that  detail  which  we  should  wish." 
They  also  state  that  the  drawing  was  made  at  the  time  of  capture. 
The  following  charoGters  will  denote  the  difi'erence  between  B. 
armatum,  Bate,  and  the  present  species:  The  presence  in  the 
former  of  a  tooth  on  the  inferior  margin  of  the  fourth  Joint  of  the 
fii-st  pair  of  thoracic  feet;  of  a  postero-dorsal  spine  on  the  second 
and  third  abdominal  segments;  the  non-enlargement  of  the  first 
Joint  of  the  fifth  and  sixth  pairs  of  thoracic  legs  (White's  figure 
shows  these  to  be  enlarged);  and  in  the  relative  lengths  of  the 
first  and  last  pairs  of  caudal  ap))cndagea,  the  first  being  longer 
than  the  last,  and  reaching  as  far  backward.  I  give  it  provisiOD- 
ally  the  name  Bhabdoaoma  longtronlrin  (Bate).  There  arc  other 
points  of  difference,  but  the  above  are  sufficient  for  the  present. 

ESPLiNATION  OF  PLATES. 

Fig.  1.  Oxycephalua tuberculalug,  Bate;  la,  16.  First  and  second 
thoracic  feet. 
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July  16. 
Mr.  Thomas  Meehan,  Vice-President,  in  the  chair, 
xteen  persons  present. 


July  23. 
The  President,  Dr.  Ruscuenberqer,  in  the  chair, 
tftcen  persons  present. 


July  30. 

The  President,  Dr.  Ruschenberoer,  in  the  chair. 

xteen  persons  present. 

lie  death  of  Carl  Stal,  a  correspondent,  was  announced, 
erinan  C.  Kvarts,  M.D.,  and  Mrs.  Emily  T.  Eckert  were  elected 
liters. 
B.  Ellis,  of  Xewfield,  N.  J.,  was  elected  a  correspondent. 


August  6. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
L*n  persons  present. 


August  13. 
The  Prosiilent,  Dr.  Ruschenberoer,  in  the  chair, 
wonty-one  persons  present. 


August  20. 

The  President,  Dr.  Ruschenberoer,  in  the  chair, 

ixtecn  i>crson8  present. 

paper  entitled  "Notes  on  the  Natural  History  of  Fort  Macon, 
fJ.,  and  Vicinity,  No.  5,"  by  Drs.  Elliott  Coues  and  II.  C. 
row,  was  presented  for  publication. 


PaOOEEDlNaS  OT  THE  AOASSHT  Of 


[1»^  -2 


The  President,  Dr.  RuscHENBERaER,  in  tlie  chwr. 

Twenty-eight  persons  present. 

Foramtnifura  of  the  Cnoat  of  New  Jersey. — Prof.  Lmr  «■ 
markcil  that  in  recent  visits  to  Cape  May  and  .Atlantic  Citjl* 
liod  incirlentally  examined  tlie  sliore  sands  for  foraminifera.  1( 
both  localities,  between  tides,  along  the  aiigliL  ridgea  led  bjth 
receding  waves,  lie  haii  found  an  abnnilance  of  specimeiiA  W 
they  appeared  all  to  belong  to  a  single  species,  whieb  he  suppoti 
to  be  tlie  Noniiinina  millepora.  On  the  sandy  beaches  of  the  roctf 
New  Kngland  shni-es,  as  at  Newport,  R.  I.,  and  Noanli,  Cono^lit 
had  observed  a  far  greater  quantity,  of  several  genera  and  sjiecis 

Se.nsitim  Organs  in  Slapp.lia  — Dr.  J,  Gibbons  Hunt  rcmartBl 
tbat  his  nttenlion  had  been  called  to  the  flower  of  Slapeb 
rias  by  Mr.  Isaac  linrk,  wbo  liad  expressed  the  opinion  lInUl 
was  probably  a  fly-catcher.  The  flower  of  tliia  plant  is  well  ttniwB 
to  botanists  lieeaiise  of  its  extremely  disagreeable  and  animil 
odor,  which  appears  to  attract  many  flies  when  tlie  flower  it  "" 
tiircd.  Continnous  observation  for  several  hours,  under  ft  I 
which  took  in  a  large  field  of  view,  revealed  many  Ales  eigm] 
applying  their  tongues  all  over  tlie  petals  and  esaential 
apparently  eating  with  almost  intoxicated   relish  the  attnwtifl 

eretion  covering  IJiose  jmrts.     This  lianqnet  was  indulged  in 
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*.uv*  trap,  afid  when  toiidictl.  however  lightly,  I>y  the  flj- or  other 
'  >;n't  (as  ■  hair.  Tor  i-xnra|>k>)i  the  »|)|K»iiiiK,  se]>arnteil,  imrallel, 
tc-l  l.an)  t^lKtA  iiiBlniitaneouitly  close  like  piueent,  and  the  ])rcj  is 

Siif-flia  N'loncs  to  the  AM:lc])in(lace<i,  <inrl  AiialogouB  acnsi- 
ttii-  ■T^.ins  sttaviied  to  the  |K>lk-n  masnefl  exiot  in  other  genera, 
■r.-l  )H'rliB|H  in  all  that  natural  nnk-r.  We  have  proliabty  no  other 
^•'ifrtat'li-  fl^'-i'Btoht-r  Ml  inntantaneuon  in  its  nctiim  as  the  orgnn 
■v  ba'l  •leacrilicd,  anil  lie  could  tliererure  eontinn  Mr.  Iturk'ii  ob- 


.•J,  ,.|f|if  Or<inn»  in  A»flf}iia*. — Mr.  HnwARti  I*1)TTh  Mntcil  thnt, 
i:  tiir  i.ii^:rpiiti.,ii  (if  Dr.  Hunt,  he  hnd  i-xflniiiicil  kui-Ii  ii{H>cicit  of 
;h.  sfnii^  Ai"l<iitnit  an  were  within  hi*  n-ncli,  with  the  view  to 
i^t*  inline  wlu-ther  a  Henvitivt-neHii  nnd  contrnctile  ))i>wer  exiittvil 
I.  t!(i-  'lark  gland-likv  l>u<liea  nNiuieintetl  with  their  pollen  ninBnea. 
fiinilar  to  thoao  whith  l>r.  llnnt  Itiid 
fip  1-  difM.-overed  in  Slafflia.  Onawonntof 
the  latenenH  or  the  HenHon.  Iiin  ohm-rvn- 
tioim  were  limited  to  the  A,  iiifanitiln, 
■lativv,  and  n  i-nliivatt-d  n|)eeie!(,  the 
A.  ruriii'na'Uriini,  ami,  as  Ihene  were 
ideiitieul  a»  to  the  pointN  luider  ex- 
nniiii:iti<>n.  hi*  dcsi'ripliot)  wmild  l>e 
Mn'l.-r>.r.....li..  »pi>lvi<i)«.tl..  Th.-iu- 
i n.iuiviiii;  .v.....].,  1.1    fiii    l)i-h-.ir\y 

cNlli-d    i>1;iii.ls   (wliii'h   niiiv  In-  <':i->ily 
H(i-il    iin    the    Itoucr    liy    tin-   .-li'l   iif  :i 

p.uki>l  iit!ii;iiirViii..'  ;:lii'-H) urthevx- 

lr.mit.vor  th.-piMil.j"-'  ptn-iny  ont 
ninntl.'H..r  niljixrnt  i.t.llu-r-i..    Tli.-e  hill.-r  .-ire 
-  1  ^''liiTi-nt  III  thf  jii'.lil.  or  iin.iv  pr.it«rtv  to  ili  !<tj;;inH.  nnd 

tUi.ii  -.■i.iir.-.tvl  till  ivfroni    pn-Ni-nt' tli>-  lunlir  >i<l<>. 

1  .    :  th<:i|'|>.'tinui<-i-h<-  li:id  •-n.h-:ivi>red  I.. -how  in  IIk'.S.oI' 

S:i  j.iiir..f  -:i.k-  or  «:im'«  in  wliii-ii  lln-  pollili  iii!1«m'I1 
urr  M,^i.,h.I.-.l.  I.ri  ..|.vn  nl  tli.'  lii|.  npimivntl.v  with 
a  tii'W  to  f:ii'ililntv  llivir  withdniwiit.  'I'ln-  M-noitiv<> 
-l:iti.U  arc  l.l.ite.l  io  hhiilhiw  driT.-s-ioiM  npon  Ihv 
l...|..-.i.ii.nl»r  .-..Inniiiar  lidi."-  "f  tin-  Mii;mn.  and 
..■.  Ill  to  !«■  Hlta.-liiil  to  it  In  :i  virv  .l.li.al.-,  esiJ-ily 
in|.t<irid  im-niliniiii-  Kij:.  :i  ni'i.Mnts  ..ne  of  ilnse 
n^i-onneeli-'lhyt.'.nK-whnt  liro:id:>n<II»lM<-dtil<miW)I-.. 
with    llic  twii  nilj:ii'i-iit  polliri  inni-H-i  nl'  rii'i;:li)ioriiiL: 

>'.Vii«.  not  III Ix'hintftni:  t-  tit.-  Hitnir.     In  llil->  >ki'ti-li  h.-  h:>d 

•■-!.«.. nil  to  ri|.r.-..-iil  It  HI.  ii|>rn  ami  .xpiilimt.  [imi  in  lii;.  4.  a-. 
'-'.-;  jra<.|.u>c  a  -.li-nd.r  hair.  The  faei  of  tin-  ivnioviil  .>(  Ili.-n; 
-'  ".j'*  1  y  inx'i'i  :i|>fiii'y  Iia-*  livn  rreiiiu'iitly  nuutiniii'il  ;  III-  ex 
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Ftg.  3. 


perimentB  liave  been  ma<)e  to  determine  vbether  the  glands  tbem- 
aelves  took  &n  active  part  in  the  matter. 

As  these  species  seemed  to  present  few  attractions  to  the 
insect  world,  and  received  but  lew  auch  visitors,  he  was  com* 
pelled  to  use  both  force  and  strategy  to  accomplish  bis  ends. 
He  at  first  tried  to  insert  a  human 
hair  white  observing  the  gland 
under  the  microscope,  but  failed, 
on  account  of  the  relatively  larfre 
size  of  the  hair  and  the  diffl- 
cultf  of  manipulating  it  where  all 
directions  were  reversed.  Hia 
next  plan  was  more  successful; 
ho  caught  house  flies  and  held 
them  by  the  winga  attove  the 
flowers,  allowing  their  feet  to 
scramble  over  them.  Almost  im- 
mediately one  or  more  of  these 
would  become  ornamented  by 
groups  of  the  glands  and  pollen 
masses  which  clung  so  closely 
that  their  later  struggles  and  rub- 
bings failed  in  any  case  to  detach 
them.  The  experiment  of  course 
was  less  conclusive  as  to  the  active  agency  of  the  gland  than 
that  mentioned  by  Pr.  Hunt,  where  in  the  Stapelia,  it  closed  on 
the  hairs  clothing  the  proboscis  of  its  prey.  To  avoid 
the  objection  that  the  hooks  and  spines  upon  the  insect's 
legs  CBUght  and  dr^w  out  the  glands  by  friction,  he  tried 
a  modiScation  of  his  first  experiment.  Taking  a  Que 
camel's  hair  pencil,  he  brought  its  end  gently,  {ier|>en- 
(liculflrly  upon    thu  summit  of  the    flower,  eumetimea 


'  • . 
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If  :t  «hrii)I(|  \\e  conceded  from  the  result  of  these  experiments 
itn'  ilvTr  i^  :ii  K-nst  a  prnhuhility  that  motion  can  thus  l>c  excited 
r.  :-  '-e  ::iAiids,  ii  will  appear  further  that  the  withdrawal  of  the 
;-..• !.  niH*>M*H  i74  ^o  far  within  the  plan  of  creation,  that  it  has  not 
•mx-[  ..ft  til  the  accident  of  nccaHional  entanglement  in  the  le«;8  of 
:r.««ilfc.  Hut  t(i  what  end  is  this  rnde  withdrawal  ?  Tiie  fertili- 
/.%!.*ii  ••f  ihi*  plant  hy  their  rupture  upon  the  edges  of  the  stigma 
«  it  %t  r\  natural  su^p'stion. 

iSut  dfuht  [h  thrown  u]M»n  the  necessity  for  this  exceptional 
!Ct:  .'d  of  ff-rtilizalion  whi'ii  wc  notice  the  existence  of  a  still 
n.«»r»  t  \*rruiMiiu;irv  «»ne  nxMitioned  l»v  Hr.  (irnv.  If  wi?  dissect 
v.i\  t-nri-riilly  rx:iniiue  a  th<irou<:ldy  matuivd  flower  just  heforc  its 
•*  jTi.-i  and  •«urr(iunilini!  anthcTN  have  fallen,  we  will  pr<d)ahly  find 
^•'liif  if  Till'  pfilh'u  niasscN  nisitrrially  modified  in  appearan<*e  from 
:ti**:r  inil:«'r  runtlitinn.  ami  M'udin^  forth,  always  fn»ui  Iht'ir  inner, 
:i.>trr  i>>ii\t-x  <*4l<;«*,  a  ^reat  hunch  uf  pollen  tubes  which  penetrate 
'.  •-  «*  .:ii<:i  :tl  it<«  liiuiT  extrruiity  where  it  joins  the  apex  of  the 
<\  •  *.  In  thi**  view,  its  frrtili/.alion,  instead  of  beiug,  a^  it  would 
s||-ir  :ii  tii-t  glance,  practii-ally  impossible  without,  cxtirnal 
:•{.  ««'i-iM-  sdmost  absfdutely  certain,  failing  where  our  inseet 
'•■•  :.'l-  i.r  -•tiiH-  other  form  nf  violence  nniv  have  extracted  alt  the 

.» I.  ni:iJ««»i«»  ln-lofe  their  tulies  were  protruded,  or  win-re  the 
r.!t  r  iiiMv  li:i\r  tailnl  to  appear  on  acciuint  of  the  prior  <lryiui; 
'  l;i'    -i.jinalic  surf:ice. 

I'  •'    -i  >>iii.i  rtifii  lir  womIiI  rcfiTltin  rt'cent  obHervatiou  in  whieh 
■-.*  i'ML:li  Imt  tofi  W'W  tM  i'st:ilil:<«li  a  rul  ■  up«nj  t  he  ipif^^tioii. 

'•.•  -r'.ix  L'".  tiiid  to  riiiirii  111  ihr  opiniiHi  (if  Kfibi'i  t  Uro^vii, 

':<•:!!   \i\^  **\\i\  rxprrii'iirt-,  vi/..  tli:it    tVrl ili/:il  i«ui  in  this 

■   ■  '  ;liu!  •«•/■••'>  di'pi'ipl  htr^i'ly  up»ii  in-^erl  M^jmi'V.     In  lliriT 

•'  .     •  -  ^I 1    l*i»tTH  It.'itl  iiiitiml  upon  tlinver**  of  .1. »  '//m.«.>'Ii'/.  -/i//, 

••    •    '..I    !  'iwii  iiMiinjil  Irai  iiif"..  MhMihi'r  r^rnsjt  ivf  ^hiiid   iiihl  its 
'   J  ■  •'  .•  n  ui:i'*''i'»*,  wjiii'li    niii«*t    liMVe  bcru    bruM'jht   Ihi'ir   !»v 

• 

.fi-i:  :i^iiir\.  Ill  «-:ir|i  e:is«>  nin'  ni:is*^  of  (lir  p:iir  h:id 
•  'i  uii<i«  V  I  he  I  iIl'c  III'  ;iti  :iiM  her  ill  t  hr  iniuif'li:itr  Vicinity 

(■■  •i!i-!i  in:i->'H  iiciiipx  ih'j  It**  h:iti)r:il  pMsiiinn;  ih:it  i-, 
trirw-'i-^  I",  the  ItiMiitT  wa^i  •/'/•/'/•  the  ^iiIIhthIImI  -a(  k. 
■«■   •  III**- :i;^:iiii*t  I  In- «»lnpjhii  b»\\ri  •^Mrl.icc  ol  t  he  si  iL^in:!. 

.!.  I  tif  thr-i-  thiti-  iii<«t.'iht-(-H  u:is  imt  cxniMiinii  iimre 
\.  In!  the  other  t^M  luriiiuiij    pints  of  >«rp:ir;iti'  L'r«»iipH 

U|  ■•h   till-  siiiiif    sliiil,   Mere    liKilKeil.  the    tWJL:   kejil    ah\e 

'   'I    "«  \ei:il  i|:i\  s  III  :il|i»\v  tlllie  fur  I  lie  lol  ni:it  Imm  ii|   pnlJm 

.'    »   llnh    e:ile(iili\    i||s^ii-T«ii.       It    is   \Viirth\    of   lent.ilk   thlit 

••  :\.t    •11  i\   ntlii-r   !!i»wii    nf  i-jieh    -^iMMp   h.'nl  uillnrid    :iiid 

.    •    V II.  J  t  ill  Of  ali>ne.      (  hi  ilissi-ci  uMi  it  w:i*o  t'oninl  iIimI  i:irh 

•"     1,-1  iTnl  |iiilU'ii   n):i'«st<«    hrid    thi'iiwii   riir\\:ird    :i    piotnoimi 

«  I.   Ti.U  ^  Ic«iai<ls  t  iie  I II  Milt    of   iniiet  JMii  III    tin*   «.t  ijlni   ^x  il  h 

■V    'I  !l-    ■  :i  «     nf    ti.e    st  \  jes  ;     ;ttii|    |liiil|<;||    he    i^milil    lM>t     ihlie! 

«:*   -iiHi      iiitn    till'    hitler,    fri  t  ili/:if  I'*!!    had     pM<li:i|.l\     lii-«  n 

'•-      •*  the  o\:irii"«  h:id  iioluvabU    lUcieasrd  in  si/r. 


■  t 
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None  of  tbe  masaes  which  occupied  their  nntural  position  had 
formed  tubes,  though  in  several  a  strongly  niarke<l  granulatioo 
and  tendency  to  rupture  ap[>eare<l  in  tliose  cells  adjoining  the  coo- 
vex  inner  edge. 

If  it  be  allocable  to  deduce  a  theory  from  the  observation  of 
ao  few  facts,  when  these  arc  confirmed  by  so  high  an  authority  as 
Robert  Brown,  he  would  suggest  that  while  there  is  no  imperative 
physical  obstacle  to  aeir-rerlilizalion  in  these  plants,  the  inner 
memhrnne  of  the  anther  being  cut  away  apparently  for  the  pur[>o8e 
of  promoting  or  allowing  it  (as  seen  in  flg.  2),  yet  the  maturity  of 
the  pollen  masses  is  reached  so  late  that  the  stigma  of  the  aame 
flower  has  frequently  lost  its  susceptible  condition  aa  to  moisture, 
etc.,  before  that  period  arrives.  When,  however,  the  pollen  massea 
|)ertaining  to  one  of  the  earlier  dowers  are  removed  by  insects  and 
lodged  in  the  position  above  described  upon  another  just  opened, 
they  find  and  respond  to  the  more  favorable  circumstances,  and 
cross-fertilize  that  flower. 

A  moti/  is  thus  suggested  for  the  sensitive  character  noticed 
in  the  above  described  glands,  and  the  care  taken,  by  this  means, 
lo  insure  the  fVequeut  transplantation  of  the  pollen  masses  into 
other  flowers 

Dowling  Benjamin,  M.D.,  was  elected  a  meml)er. 

The  following  pa]>er  was  ordered  to  be  published: — 
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V0TB8  OK  THS  KATUBAL  HI8T0BT  OF  FOBT  XAGOK,  K.  C,  AND 

VICIKITT.     (Ko.  6.) 

BT  DBS.  ELLIOTT  COUES  AND  .H.  G.  YARROW. 

The  present  paper  continues  a  series  of  articles  which  have  ap- 
p(Mire<1  in  these  Proceedings,  as  follows : — 

No.  1.  By  Dr.  Coues,  Vertebrates  (except  Fishes).  1871,  pp. 
12-49. 

No.  2.  By  Dr.  Coues,  Invertebrates.     1871,  f)p.  120-148. 

No.  3.  By  Dr.  Yarrow,  Fishes.     1877,  pp.  203-218. 

No.  4.  By  Drs.  Coues  and  Yarrow,  supplementary  to  No.  1,  Yer- 
tebrates.     1878,  pp.  21>28. 

No.  5,  herewith  presented,  may  similarly  be  considered  as  sup- 
plementary to  No.  2,  Invertebrates,  as  it  gives  species  either  iden- 
iilled  after  No.  2  had  been  printed,  or  added  by  Dr.  Yarrow  after 
Dr.  Coues  had  left  Fort  Macon. 

Numerous  specimens,  notably  sponges  and  ascidians,  still  re- 
vain  undetermined,  but  there  seems  to  be  no  immediate  prospect 
of  identifying  them. 

Our  best  thanks  are  due  to  Prof.  A.  E.  Yerrill,  who  has  been 
kind  enough  to  revise  the  present  paper,  making  many  additions. 
We  are  also  indebted  for  the  identification  of  various  specimens 
to  Prof.  A.  Agassiz,  Prof.  A.  Hyatt,  Mr.  G.  W.  Tryon,  Jr.,  and 
Prof.  S.  I.  Smith. 

The  classification  and  nomenclature  of  this  paper  are  sub- 
stantially according  to  VerrilPs  "  Report  on  the  Invertebrates," 
etc.,  in  the  Ann.  Rep.  U.  S.  Comm.  of  Fish  and  Fisheries,  1873, 
pp.  2\)»i  ef  >"'7. 

The  Appendix,  with  which  we  are  favored  by  Mr.  J.  S.  Kings- 
le3\  will  be  found  a  valuable  article,  complete  in  itself,  on  the 
Decapod  Crustacea  of  the  Atlantic  Coast,  with  special  reference 
to  those  of  Fort  Macon. 

CRUSTACEA. 


■■tereerjpta  frannlata,  Stimpton. 

Was  occasionally  found  in   the  small  mesh  gill-nets  Gshcd  on 
ootJiide  or  sea-beach. 
20 
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MACROURA. 

BBpftgiinw  longioMTU,  Stimp.     (=  8.  longipu.  Id  Dr.  Couh'i  Litt,  p.  lU.) 

Very  abundant. 
AlplMiu  iMtoroolutlU,  617. 

Collected  by  Dr.  Yarrow. 
Alph«iu  mlnni,  8>;. 

Not  iincommon.    Found  in  the  cavities  of  sponges,  etc. 
ToMVina  •aioUamrii,  KiDgilay. 

Obtained  by  Dr.'Yarrow  and  Dr.  A.  S.  Packard. 
Craagon  tii1|*i1i,  Ptbriciot. 

Very  numerous  on  outside  beach,  and  individuals  of  large  size 
were  frequently  found  in  pools  left  by  the  receding  tide.    Smaller 
ones  abundant  in  the  marshy  creeks  of  the  sounds. 
PslMmonatM  vtUcuU,  StlmptoD. 

Is  abundant  on  the  outer  beach ;  found  with  preceding  specie*. 

NuTK.— In  Dr.  Bltrnpson's  ligt  of  Ibe  Deopod  Crustacea  of  Beanlbrt,  N. 
C.  (Anier.  Jonm.  SclenCM,  8er.  tl.,  vol.  zxis.  p.  444,  1860),  the  following 
ipecies  are  enumerated,  which  are  not  incladed  in  this  nor  in  Dr.  Coaet's 
previous  Hat :  Pslia  mvtica,  Lfptopodia  calearata,  Pianotk»r«t  rnaeulatiM, 
Pinnixa  cylindrical  P.  Bayarui,  P.  ehatopte ra jui,  Lithadia  eariota,  Calapfm 
marmorata,  Porcelland  octllala,  P.  loeiata,  Eueeramnt  pratongut,  L»pt- 
dopi  teiilellata,  Bupagurui  annulipet,  Caliaaatta  major,  Alph«ui  interme- 
dial, Virbiut  pltura<!ant\'ut,  Prin«u(  conilriefu*. 


BQUIIiLOIDBA. 
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rior  margin  of  emch  of  the  anterior  segmenta  of  the  abdomen 
produced  into  a  slender  spiniform  dorsal  tooth,"  is  very  common 
near  the  months  of  fresh  water  streams  emptying  Into  the  sounds. 
If  particularly  numerous  in  eel-grass. 

I80P0DA. 
!!>■»■■  fsirHsatatSt  8*7. 

Calli^l  **  Pill  bug**  by  residents ;  and  is  common  on  the  rocky 
artifiouil  breakwaters  of  the  sea-beach. 


8«j. 

Common  on  sand  flats. 

Of  the  Siphonostoma  two  species  have  been  observed,  one  a 
parasite  of  the  drum  fish  (Pogoman  chromtH)^  filiform,  with  a  stel- 
Ute  bead,  the  other  oval  in  shape,  and  attached  to  the  sting-ray 

i  Trygon  ctntrura), 

* 

CIRRIPEDIA. 

BaUaisffaUatif,  DmnriB. 

rommou  un  Lrpittgorgia  virgulata, 

itaa,  OoaM. 
r«itnm«»ii. 

A^lllld.1lll  on  fttakcH  and  piles  of  wharves. 

ktiftra,  LlnM. 

Tin*  fHily  «)N*ciiiii*n9  secured  were  found  attached  to  piecen  of 
wr*^*k  and  drift  wooil,  which  had  probably  floated  from  far  to  the 
^jutlkwnnl.     Thene  were  living  when  found. 

ANNKLIDA. 
POLTCHiBTA. 

!•  loU-r.iMy  ronimon  untlor  rocks  and  ntones  at  extreme  low 
«At«-rinark.     N  rouHidered  excelU^nt  bait  for  small  fislics. 

T)ti<*  Irniitifiil  and  rliaractorintio  H|)ocies  is  tolerably  abundnnt 
•  •n  \Uv  luii'My  sand  flatd.  A  numln^r  were  taken  on  Hird  Stioal 
.•J  jM»i»iti-  F»»rl  Mnron. 

ArmktlU  ey*lima,  Vrrrill  (<     LHmhrtrontms  oy,ihna,  Verrlll.  in  Rtport). 

Ill  *aiHl  at  low  water. 
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Kltjneh«6»Iu  unaritftnu,  Tarrill. 

Collected  on  tbe  flatB  by  Dr.  Yarrow. 
Astlioitonfk  rotoitnm,  Verriri. 

Collected  on  the  sand  flats  by  Dr.  Yarrow. 
fobtlUila  Tulsarli,  Tarrill. 

Common  on  eliells,  etc. 
GUtanldM  OonldU,  Varrill. 

A  few  spccimcna  obtained  hy  Dr.  Yarrow. 
<ftb«lU  miarophtliftliu,  Tartill. 

Common  on  piles  in  the  interstices  of  ascidiana,  etc. 
HydroidM  liuiUiM,  Varrill  (—  Strpula  Jimthui,  V«rrlll,  In  Report). 

Common  on  dead  shells. 

But  little  attention  was  devoted  to  tbe  smaller  cviistacea  and 
annelids,  and  numerous  otber  species  undoubtedly  occur. 

8C0LECIDA. 
PH  ARTNOO  FNEUSTA. 

Balanogloim  autntlaaBi,  V«rrlll. 

Tbe  original  auranliacus  of  Qirard  was  fi'om  Soutb  Carolina 
(Verrill). 

Tbis  s]>ecieH  is  extremely  common  in  tbe  vicinity  of  Fort  Macon, 
and  its  resorts  may  readily  be  discovered,  owing  to  peculiar  coila 
of  sand  wbicb  it  expels  from  tiie  orifice  of  tbe  boles  in  which  it 
lives.     These  holes  arc  lined  with  a  coating,  apparently  of  mucus. 
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MOLLUSC  A. 

CEPHALOPODA. 
Dlbranohiata. 
OBBMtrvpkM  Bartraaii,  L«inenr. 

Tw.i  or  three  sfieciinens  of  this  comparatively  rare  species  were 
f  »-jn<l  in  Hostile  Sound,  not  far  from  liarkers  Island,  having  been 
tikt-n  in  nets. 

UUf*  Vraris,  BUiDTilU  (»  L.  ir^rifiumt.  In  Dr.  Conet*!  Llit.) 

Mr.  (r.  W.  Tryon,  Jr.,  of  INiiladelphia,  has  idcntifled  this  s|)ecies 
from  IS«iguo  Sound,  Fort  Macon.     A  few  specimens  only  taken. 

GASTROPODA. 

Poctinibranchiata. 
leu  etaeavai  \^^j,  tp  )■ 

UiiL*  (i|iceimen  was  obtained  by  Dr.  Yarrow. 

AimUi  liMilU.  V*rrlll. 

(*oiuinon  uu  sea-be.nch;  a  few  dredgetl  on  Bird  Shoal  at  high 

CiltaUlU  ■treatoria,  Linn. 
U  t<t!i*ralily  ubundaiit  on  Hird  Sho.nl,  from  which  locnlily  it  was 

^rriijnl. 

CmikMffit  ttrtbralii,  A^Um^. 

Till*  »ijK-<'irH  In  lln«  one  iilliidrd  to  by  Or.  Couoh  in  Proo.  Acad. 
Ni*.  N:.,  1*«71,  p.  141,  as  Crrifhiiiin^  sp.     It  is  not  ulmndaiit. 

ltUa«  tOBOidta.  Kurts  and  Sliinp«(>n 

N'>t  itlimTviMl  bv  th(*  aiitliors,  lint  in  i;i\on  upon  the  nutlioritv 
''  Kurt/  and  Stiin|i'<(>ii,  I'riH:.  Ui>st.  Soc.  Nnt.  llist..  vol.  iv.,  p. 
'.i:-.lvM. 

'"'■abu  ftlatnt.  <finritn. 

T«»ltisil.|y  coin  lilt  ih  on  the  Hoa-bvjich  nrar  Fort  Miicon,  numcr- 
'^J*  iH-ar  i'a|i4'  Lo^ikoiit. 

A  •iii;:lf  H|N>«-iinrn  w:is  found  on  tlit*  boacli  near  (^ipo  Lookout. 
"  *li'I»aiviiil y  uiu'oninion. 

^'^t^lU  fvtUU.  I»ill«vn. 

i><'th  «|Kt*ic«  drrdgod  on  Bird  Shoal.     Uncommon. 
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?arMlluia  axuitliema  (Cfpraa  etanUAnta,  Uan.)- 

A  single  apecimea  secured. 
SoftlftiU  tnrbinatK,  Connd. 

Less  abundant  than  S.  lineata. 
Orvpldvla  unlMtft,  Qmaltn. 

Collected  by  Dr.  Yarrow. 
Uttorina  diUtaU,  d'Orbignj. 

A  few  dead  sbells  dredged  on  Bird  Shoal.    Uncommoo. 
TolT*  nnipUMtft,  Sonnhj. 

A  few  individuals  of  this  species  were  found  as  paruiM' 
Leplogorgia  virgulata,  near  the  wharves  of  Be&ufort,  N.  C- 

TECTIBRANCHIATA. 

ntrieulni  ekUftUcnUtni,  Stlmpaon. 
Abundant  on  Bird  Shoal,  numbers  having  been  dredged  l^ 

PTBROPODA. 

Tbeoosomata. 
BtytloU  saienlk,  Loaenr. 

We  are  informed  by  Prof.  Verrill  that  he  haa  discovered  tl 
species  in  the  cells  of  some  sponges  sent  to  him  from  Fort  MM 
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•Ifitevia  (y>Btp— )  UttnAMta,  Conrad. 

X  tingle  valve  only  of  this  species  was  discovered  by  Dr.  Yar- 
row, vhicli  Mr.  CoDrad  deems  recent,  from  the  presence  of  the 
unillered  ligament  and  i>oUsh.  Mr.  O.  W.  Tryon,  Jr.,  however, 
judges  It  to  be  from  a  submarine  fossil  deposit.  It  was  found  on 
ibc  tea-beach  six  miles  above  Fort  Macon. 


Ifs  sffSBsria,  Llna. 
Common  in  the  marshy  creeks  near  Fort  Macon. 

luisavm  AitUrta,  6aj. 
Amonj;  ascidians,  etc. 

Tsttsaia  aaaUttsasii,  Verrin. 

\  fvw  fi|>cciroens  foiin<l  on  the  sea-beach.     Prof.  Verrill  is  not 
certain  that  this  species  is  distinct  from  T.  gemma^  Perkins. 

One  fresh  valve. 

crtamlata,  Conrad. 
Ahund.Hnt  in  Dr.  Yarruw's  collection  ;  but  i)crhap8  not  recent. 

pnuita,  Oray. 

Common  in  the  nitiddy,  Handy  portion  of  Bird  Sho:il,  whore  it 
r  A««  ilriM|j»rd. 

Heteromyaria. 
t^^oIarU  UUrtlii  (Sajt. 

^HUiid  in  the  iiitorsliocs  of  asoidiiins  from  pilen. 

^^OU  hABAtot,  V#rrill 

^*<<(nfikun  in  niaridiv  crt^eks. 

mnrieata.  Lion. 

-^  l»«iiid:iiil  on  M»a-lH»:u'li,  loss  so,  however,  than  /'.  ttfininu'la. 

tftUlU  ttBdnlaU.  Kraronni  (fovfil). 
^   ^-rv  »tMind:inl  in  the  poht-pliocime  depositH  on  tlie  niiiin  land 
^^^^r    Kurt  Maeiin. 

TUNICATA. 
Saccobranchia. 
'^r«U  p«Uaclda.  Vfrrill. 

A   frw  »|H*(*imens  of  IIiIh  beautiful  H|H*eies  were  dredire<l  on  Hinl 
^\»«  tal    l,y   Dr.   Yarrow.     This    npetMes    Iihs   Ikhmi  flj^uriMl    by   Mr. 
"tiiiiey,  who  called  it  Jf.  }inuiurla^  Stimpson,  wliieh  !•*  \\\\\W  a  din- 
^^»»«-t  hanil-coveretl  HjHrieH,  and  not  smooth  like  M,  }H*/turitia. 
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OyntUt  putiU,  Silmpioii. 

Very  common  in  tlie  Bonnda  in  the  vicinity  of  Fort  Uactm. 
AlBUtMitnm  lUIIktam,  Virrllt. 

Very  abundant  on  rocka  and  stones  near  Beaufort,  and  Mil 
piles  of  the  wharf  at  Fort  Macon.  The  species  attain*  ■  In] 
size,  and  the  rapidity  of  its  growth  is  surprising ;  new  clean  pBi 
nsed  to  repair  a  wliarf  were,  in  less  than  four  months,  well  oorai 
with  large  clusters  of  this  ascidian. 

POLTZOA. 

The  following  species  have  been  identified  by  Professor  Tetriil 
Many  other  species  doubtless  occur. 
Crliia  abnTHM,  L«bii. 

Small  colonies  were  found  attached  to  Aglaophenia. 
aTPB'*"'*  altarnaU,  Lkmi. 

One  fine  specimen  about  two  inches  high  was  obtained. 
AmatUa,  tf.  aDdrUrmlncd. 

Orows  in  brandling  tulfa  three  inches  high,  with  the  brtnck 
appearing  as  if  twisted  in  a  spiral,  owing  to  the  cells  bei* 
arranged  in  a  continuous  spiral  along  one  side  of  the  bntnche 
Tlie  spiral  is  more  rapidly  ascending  than  in  A.  gpiratii,  luu 
(Verrill.) 


8.]  NATURAL  80IEN0E8  OF  PHILADELPHIA.  305 

cpnlarU  nmbtUata  (Mans.)*  SmiU. 

)De  specimen.    Too  much  worn  for  accurate  identification. 

utrm  d«ntie«Uta,  8miU,  Florida  firyosoa,  p.  18,  pi.  ir.  figs.  89-91. 

Common  on  shells, 
^potkoa  liyalina,  Smitt. 
Common  on  algae,  etc. 

Uaptrta,  Smitt,  Florida  Bryoioa. 

Several  specimens  on  dead  shells,  one  with  the  oceciie. 

TtriaUlij,  Verrill  {Esekanlla  variabilii,  V  ,  in  Report). 

Is  tolerably  common  as  calcareous  incrustations  on  shells,  etc. 
thickened  masses  much  resembles  true  coral. 

tUpQra  aTienUrii,  Hinoki. 

One  cylindi-ical  colony  attached  to  the  stem  of  Aglaophenia^ 

bers  on  algffi,  etc. 

pnlia  Amerieaaa,  Verrill. 

On  dead  shells ;  not  uncommon. 

iNpon  nitida,  Verrill. 
Common  on  dead  shells. 

RADIATA. 

!*he  following  list  contains  all  the  species  that  have  been  iden- 
rd  up  to  this  time: — 

ECHINODERMATA. 

Holotharioidea. 
tte  briarani,  Selenka. 

n  extremely  abundant  and  characteristic  species,  great  num- 
\  lieinf^  found  among  masses  of  sea- weed  on  the  beach  near 
t  Macon.  Many  hundreds  have  been  noticed  during  a  walk  of 
than  a  mile,  particularly  after  an  easterly  storm.  This  species 
oticeablc  and  remarkable  for  a  peculiar  habit  it  possesses  of 
ting  the  entire  viscera  if  exi)osed  long  to  the  rays  of  the  sun, 
:ept  for  a  length  of  time  in  the  collector's  basket. 

tMtra  puleherrima,  Ayrei. 

iglitor  in  color  than  the  preceding  species,  and  has  the  am  bu- 
ry sui'kers  arranged  in  five  bands.  Numerous  on  sea-beach 
'  st^^rms. 
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Tliroiialla  B«nm>t«,  T«itU1. 

Tolerably  abundant. 

A  walk  of  a  few  miles  up  the  sea-beach  at  Fort  Macon,  after  an 
easterly  blow,  will  reveal  to  the  observer  a  number  of  pinkish 
translucent  formlesB  lumps  of  semi -cartilaginous  aj>[)earanoei 
these  maeses,  varying  in  coloration  from  light  pink  to  vivid  red, 
are  occasionally  met  with  of  a  light  blue  or  green  tint.  This  utf 
determined  organism  is,  perhaps,  llie  one  named  aliove.  Placed 
in  a  salt-water  vivarium  after  a  short  time  the  tentacles  begin  to 
be  extended,  resembling  clusters  of  the  most  beautiful  alga:.  The 
entire  surface  of  the  animal  is  covered  at  intervals  with  indented 
specks,  darker  tlian  the  surrounding  tissue,  these  are  probably 
analogous  to  the  warts  of  Synapta  tenuis,  Ayers  {Leptonynapta 
Oirardii,  Verrill). 
lUptosraapU  OirardU,  Varrin. 

We  And  in  our  notes  taken  in  June,  1811,  this  species  as  having 
been  identified,  with  the  following  rem.trks:  "This  curious  holo- 
tliurian  is  particularly  noticeable  on  account  of  its  transparency. 
They  are  found  at  low-water  in  the  sandy  marshes  abundantly." 
As  Prof.  Verrill  considers  it  a  northern  form,  we  prefer  to  marie 
it  as  doubtful. 

Bohinoldea. 

ArbMla  punstnlkta,  Qraj  {Eekinotidarit  puHttulattu,  in  Cobm'i  LUt). 

Tolerably  abundant  on  sea  beach  and  inlet  beach  after  storma. 
It  has  long  stout  purple  spines,  and  the  anal  region  is  composed 
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artiraUtu  (8sj),  LflUwii. 
Cub  moo. 


(Bay),  L&ikcn. 

Xot  uncommon  on  sandy  bottoms. 

Ophinroldea. 
ipMaia  atlTaMa,  Ljoaan. 

Very  nnmerons  on  shoals  in  Beaufort  Harbor. 


Wardsmaaii,  Lyman.    Verrill,  Amer.  Joura.  Soi.  and  Arif,  rol. 
ii.  p.  IS3.  1871. 

C(»mmon  in  sand  at  low  water.    Dr.  Cones. 
•pUalkrix  aafmUla,  Ajrat. 
** Common  in  the  cavities  of  si)onges."    (Veirill.) 


Disoophorie. 
Mifia  ijaaalla,  Peron  and  Lafoeor. 

Oira»ionallv  found  in  the  inlet  creeks. 

HTDROIDS. 
Thecaphora. 

^MtUria  earoliaeatis,  V«rrill.  »p.  hot. 

A  *«in;ill    fHHi'ioH,   crt»t*pinjj    over   the   stniift   of   A<jlnnpht*nin^ 

^ni:»rk!ilili»  for  the    uiiusually   Iftfjxo   j;obK*t-Mlia|KMl    liydrotliora*, 

■'-'fi  an*  hui»|M»rted  on  Hhort  and  hlendor  |KHlii'li»H.     Hoot-Htalks 

•'*""■'•  r.  translucent,  wrinkled,  Itut  not  rcjjularly  annulatvd,  tjivinjjf 

"'«  ■•»*.  HlHirl  intervaU  the  nlundrr  prdiclos  wliirli  an»  Hliortcr  tlnin 

*i't:  ni|i*,  iiioHtly  haviu}^  only  four  or  fiw  somewhat  lnv«jnlar  and 

'ft'I-rfiri  ohlit|in>  annulationM.     Hydrotlu*ca»  di»i»p  iMi|>-Nlia|HM]  or 

•'*'•'''''!•*  Ii  a  I  tfd,  with  a  Hniooth,  thin,  hli^hlly  wt'itiMl   rini.     Those 

^''1"'  ar*'  n«*arly  twice  an  deep  as  wido,  and  alnMit  twice  as  lonjj  as 

*ur  |H4||,.|,.^^     They  ta|H'r  toward  the  narrow  bane  with  a  gradual 

*'""^'*ttm' ;  the  banal  portion  is  considerably  thickened  internally, 

****»  ^  ^iiiiall  M'ptnni  very  near  the  bottom,     (lonotheea*  unknown. 

''*'i::lit  (if  liydrotheca',   1   nnn. ;   diameter,  .<>()  mm.;    length  of 

J**'  '!«•*,  .i:i  mm. 

"''nrt<Ml  by  I)r.  Yarrow, 
''^iiiij  l«>  the  abs4'nee  of  jjonothe<*a'  tlie  reference  of  this  species 
^*'  '  *itiil»auul<tria  is  only  provinional.     (A.  K.  V.) 


308  PB0CBEDIN08  OP   THE   ACADEMY  Of  [ISll 

LafoM  ealcuiU,  A  Agsuii. 

Fouufl  creeping  over  Serlularia  cornici. 
Bertalaria  (DeimoioTphni)  AcUllen,  Verrlll,  ep,  do< 

Stem  alternately  piiinnte,  articulated,  eacli  segment  bearing flm 
a  braiicli,  and  tlicii  about  lliree  hydrothecpe  arranged  alternilctfj 
branches  somewliat  elongated,  simple  on  our  epeeimen,  distinctly 
articulated  near  the  base,  below  the  first  bydrotlicea;  beyonJ 
tlie  articulations  are  rather  indistinct  and  irregular;  the  intemoitti 
usually  appearing  to  hear  two,  tliree,  or  more  pairs  of  opjiOTill 
secund  hydrotliecoe,  which  are  adnate  to  tbe  branch  and  to«  ' 
other,  and  so  placed  on  the  upper  side  of  the  branch  as  to  bi 
both  their  apertures  turneil  upward  and  outward  ;  the  bydrolht 
are  stout,  swollen  in  the  middle,  with  the  upi>ei-  free  portion  l«<il 
abruptly  outward,  nearly  at  a  right  angle,  and  tapering  rapiiJIvl 
the  aperture,  which  is  distinctly  bilobed,  the  lobes  roundeil.  Tl 
intervals  between  the  hydrotheciE  about  equal  them  in  lengtli.  Oi 
the  main  stem  the  Iij'drothecte  have  nearly  the  same  form,  but 
alternate  and  distant  from  each  other,  though   still  Bomc«lu> 

Height  of  the  specimen  (probably  young),  33  mm. ;  lengtli 
longest  branches,  5  mm.     Oonothecie  unknown. 

This  peeuliar  species  would  belong  to  the  genus  DegmOKCi/fii' 
of  Allman,  but  it  unites  tlint  group  still  more  closely  to  tlic  U 
Sertiilariw.     Collected  by  Dr.  Yarrow.     (A.  E.  V.) 
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Atbsoata. 
HajfaUi  ir«lf— rii,  Ag ariii. 
Tbift  bemotiful  and  delicate  Jelly-fish  18  tolerably'  abundant. 

MttUmiiiam  taattt,  A.  An^i^-  ? 

A  single  female  colony  waa  found  on  Cynthia  partita.  This 
•pecies  baa  ratber  slender,  much  branched,  simple,  light  ^-cllowish 
brown  stems,  rather  irregularly  annulated  throughout.  Tlie 
brtnches  diverge  widely  at  first,  and  then  bend  upward  and  arc 
mon»  «>r  less  cnK>kcd.  The  female  gonopheres  are  |)edicelled,  and 
form  thick  clusters  around  the  blastostyles.     (A.  K.  V.) 

FvTfka  tfstsa,  AfattU. 

Tbis  Apecies  is  considered  by  Prof.  Verrill  to  Ih5  probably  not 
'hfttinct  from  /*.  rritttata^  Agassiz.  It  is  quite  common  near  Fort 
Micon. 

lylrutUia  fslyeliaa,  AgMiii. 
Common  at  Fort  Macon  in  clusters  on  stones  and  shells. 

PorpitiB. 

FkymlU  pclsfiea,  Lamarck. 

Pr.  I'oiK-*  in  II  fi»rnu*r  paper  (Proc.  Aciid.  Nat.  Sri.  lS7l,p.  14S) 

!:•-:>*. !•  •iiH  thv  ofciirrt'iu'e  of  a  PlnjAalia  in  tht*  lorality  iiikUt  dis- 

i*-i<»n,  whioli    has    l»ri»n    Hiiire    iTco^nizt'd    as   /'.  jwUnjica,     In 

^i'lj,  H71,  lar^f  nuniberH  were  noticed  in  and  beyond  the  surf 

••'  ■  «ii  tlie  Hea-bi'Ai'h  after  a  severe  storm  from  the  southward.     A 

*  .  j.Ut  of  ••|H*citiienH  were  seeured,  among  them  one  which  liad  a 

^T'lii  ilc.id  {\^\\  entangled  in  its  lon<;  tentacular  hydroid  ap|H'nd- 

*•'•«.     Mont   r»f  th«»se   upon   the   beach  were  dead,  and   could   Ih» 

"('•'ilrd  with  impunity,  but  when  living  the  Ntiiigin<4  produced  l)y 

•"'=  uMitf  the  ii\droi<l  tentacle:)  in  very  apparent  an«l  painful.     l)r. 

'»'r».w  on  oiH*  €»i*caHiou  was  consulted  by  a  tiHherman,  who,  H4»e- 

•''  *^f  animril  float ini;  on  th«*  water,  reached  out  and  grasped  it, 

-  |*^i<l  ilearlv  for  liin  temerity,  an  when  seen   the  entire  arm  to 

**»'uiMer  nan  very  reil,  much  nwollen,  ami  exquisitely  painful. 

'"    s  rriiatioii  lasted  several  tla\  s,  and  wan  allayed  by  a  saturatftl 

''tinn  of  bicarbouate  of  sotla.     The  Plnjunha  may  Ik?  handletl 

•*'»* -ui  danger  if  Mei/e<l  by  the  corrugate<l  crest  of  the  bladder- 

^^   {wirtion.     It  is  Hup|K)He<l  by  many  that  this  animal  is  a  viru- 

*"^    |Nji«on,  and  that  tisli  eating  it  also  l)ecome  iHiisonous.    Mons. 


«.rt 


310 


PROCEEDINGS    OP   THB   ACADEMY  OP 


P.  Labnt  in  his  Book  of  Voyagita  mentions  tbat  several  pcrwa 
enting  of  k  fisli  that  devours  t\ie  Phymlia  became  daiigeroiiilyiL 
but  this  siclmeas  may  have  been  produced  by  otbi 
ever  this  may  be,  Dr.  Yarrow  saw  a  case  in  which  a  small  t*ms 
dog  died  in  a  very  short  time  after  eating  a  piece  of  liie  hjdroii 
of  this  species.  Upon  making  a  post-mortem  the  stomactiwu 
foUDd  entirely  empty)  with  the  exception  of  the  piece  of  the  anioili 
eaten)  and  greatly  congested.  Mona.  Eicord  Madiana  miitt 
series  of  eKperiments  to  test  tbe  poisonous  qualities  of  Phgnilit, 
and  arrived  al  the  conclusiun  tbat  it  is  not  poisonous  &parl(n> 
the  slinging  property.  Specimens  secured  at  Fort  Macon  fW 
about  six  inches  wide  on  the  bladder  portion,  with  hydroiiisEn 
or  six  feet  long.  They  were  of  a  beautifully  iridescent  piiriiiii 
color. 
PorpitK.  >p. 

A  single  specimen  of  this  genua  was  found  stranded 
beach,  which  Prof.  A.  Agassiz  informs  us  was  possibly  P.pac/^ 
or  P.  Linnseana,  of  Lesson,  but,  unlike  the  latter,  tbe  bydnil 
appendages  were  bright  yellow  in  color. 
Vellels  mntioa,  Lamarck. 

inally  noticed. 


POLYPI  or  ANTHOZOA. 

Alcyonarla, 
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within  Boands  and  Inlets,  but  more  were  seen  on  or  near  the  seap 
betMTh. 

UfMfigU  Tiffilata,  1II1b«  Edwardi. 

Quit«>  cooiuon  in  same  localities,  with  preceding  species.    Varies 
«icev<lingl\'  in  color. 

AattjptiJMi  rabcai,  V«rrUI.    Am.  Joam.  Sol.,  lil.  1873,  p.  435. 

Thin  interesting  new  species  was  discovered  by  Prof.  Edw.  S. 
Vorftc  at  Fort  Macon,  encrusting  the  dead  axis  of  Leptvyorgia, 
Color  li^ht  ml.     Is  not  common. 

11luUt«a  raktrMaa,  Verrill. 

Wa.«  fint  discovered  in  North  Carolina  bj  the  lamented  Stim|>- 
f^n.     Is  aliundant. 

X«lMto  frmctiemlofa,  Duaa. 

Common  near  Beaufort,  N.  C. 

Aotinarla. 
teifartia  Itacoleaa,  Terrill. 

.Attiiiidaiit ;    fuuud  attached   to  the  under  sides  of  rocks  aii<l 


(tit  rapiformii.  Milne  Edwardt. 
T;*:^  1  iirioiiH  *4i>i*cieH,  called    Artiinn   rajn/ormtx  by   Lcsueur, 
«»  fc--.  t.H.k  ii  in  New  Jeihoy,  in   1X17,  after  which  time  it  was  loiju 

-  ''^  t  *!jM   of,  wftH  discovered  h\  l)r.  Yarrow  on  the  scn-boach  :it 
h-    •  •  j:  M;i'«»ii,  Hhcrc  it  (H*curr<Ml  in  great  numl»er8  after  a  hanl  north- 

-  .a.^  I  jnii*.      It  then  reseinbUvs  a  w:iter-8oaked  peeled  penr  or  onion, 
V-    1  X- i»  *iijti"«*li  Htriie.     Very  abundant. 


ipa  prodncU  (Stimfi^oD  MSS.}.  Verrin. 
'•'i<f:iMv  rouimon  in  Kindy  and  mu(b]v  hlaccH  insid(>  of  Hcan- 
^  •    '.ui«  I,  liviui:  iN'neath  the  hurfaee  with  the  tentacles  extruded. 
.  ^  ^- li  lui'lj-tlurlHMl.     Is  capable  of  great  expauHion  and  contra*-- 
^,  ,     >«»inr  **|H*einienH  heen  wviv  twelve  inches  in  length. 

eUImI.  VtrriU. 
'^-rv  numerous  at   Fort  Mnrmi  ;   found  adhering  to  cel-grahs. 
^,*.  aii'l  to   shelU  (M'cupied    by  the   hermit  crab  ( Ku/m'/iirus 
.jti^t.     \h  one  of  the  inosl  iH-autiful  of  the  anemones  of  tli«' 


/  - 
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*  **"  capiUU,  V»rrin. 


^'   tf''ffiiii|on  hpectCH. 
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CUdMtii  UTemftU,  V«rrlll. 

CommoQ  on  rocky  breakwaters  of  sea-beach.    It  U  bo  lli^ 
attached  that  considerable  force  iB  required  to  dislodge  it 
C«rUntlini  amerlsun),  TottIH. 

Abunilant  in  muddy  marshes. 
njMtlini  abloToptii  (Aguiii  HSS.),  Varrill. 

Although  Prof.  Verrill  states  in  bia  paper  (Bev.  Polgpi.  M 
Coast,  U.  S.,  1864)  that  tliis  species  is  thought  to  be  reryniCil 
ia  believed  to  have  been  discovered  by  the  authors  at  Foit  Hmoi 
as  at  least  two  dozen  individiisls  answering  the  deBcriptioniutt 
paper  quoted  were  tak(;n  on  tlie  sea-beach  after  severe  stomu  fW 
the  northward. 
ParutlMa ptlUda,  Ttrrltl. 

It  is  believed  this  apeuies  hns  been  recognized,  a  few  spccimei 
having  been  collected  on  the  sea-beach  in  the  summer  of  1SI1> 

Some  few  specimens  of  an  undetermined  species  were  lib 
on  the  beach  after  a  severe  gale.  May  be  readily  recognited  I 
the  six  white  radiating  lines  across  the  disc  from  the  mouth. 

Madiaporaiia- 
Aitrangla  OftDM,  Aguili. 
Common  on  sea-beacli  after  storms. 


187  9<]  NATURAL  8CIEN0S8  Of  PHILADELPHIA.  313 

KBRAT08A. 


Nardo. 

One  specimen,  collected  by  Dr.  Yarrow. 

^^•BgU  ▼•rmieulata,  var.  v§tmirulatiform%$t  Hjatt. 

This  interesting  form  is  not  uncommon ;  several  large  speci- 
•^^ns,  both  dry  and  in  alcohol,  having  been  collected  by  Dr.  Yar- 

^^■itUa  duUa,  var.  foraminosa,  H  jatt. 

Collected  by  Dr.  Yarrow. 

^•■fftlia  ipi&OM,  H  jatt. 

One  or  two  specimens  obtained  by  Dr.  Yarrow. 

tegilU,  Johnston  (?) 
8|)ecimen8,  referred  doubtfully  to  this  species  by  Prof.  Hyatt, 

in  the  collection. 
It  is  greatly  to  be  regretted  that  the  identifications  of  many  of 

sponges  forwarded  from  Fort  Macon  have  not  been  made. 

INSECTS. 

It  might  be  supposed  from  the  paucity  of  vegetation  near  Fort 
aeon  that  this  class  would  be  but  poorly  represented,  such  is 
I  the  case,  as  during  the  sojourn  of  the  authors  of  this  paper 
X  that  place  hundreds  of  different  specimens  were  collected  and  for- 
rded  to  competent  specialists  for  examination.     Unfortunately, 
^^mes  only  for  the  Coleoptera  and  Orthoptera  have  been  received, 
r  the  former  from  Dr.  G.  VV.  Horn,  of  Philadelphia,  for  the  latter 
Ikom  Dr.  P.  R.  Uhler,  of  Baltimore,  to  whom  our  hearty  thanks 
«re  due  for  their  favors.     We  regret  particularly  being  unable  to 
Ibmish  the  names  of  more  of  the  Lepidoptera,  as  the  collect  lor. 
Was  large,  being  particularly  ricli  in  moths. 

COLEOPTERA. 

Of  the  following  s|)ecie8,  all  are  more  or  less  common  in  the 
vieinity  of  Fort  Macon  : — 
llKnaka  virfiaioa,  Linn. 
MtHMt  poBAtulata,  Fab. 
9l0Mrtsf  parparatai,  Bon. 
Ibrpalttf  tompar,  L«e. 
■arp^sf  pcaaijlvaairas,  Lm. 
SI 
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HurpBlu  itignoiU,  H'ba't. 

Kkipklni  omligiiLoiiu,  Saj. 

AniMdwitrliu  mj)tioDJ,  D«  0*<t. 

BUphyltau  mualoiu,  Qraa. 

Iroz  pnsatatiu.  Fab. 

Gmnthoa  Iwrli,  Fiib. 

Cuitlieii  ihklatbn,  Hald. 

Enrjamla  (spnloliratiK,  Lao. 

AllsrbiBK  nittdB,  Lm. 

CyoIcHMphklk  ImBUimlkte,  Barm. 

BigT&na  glbboift,  D<  e»T. 
Puaaloi  Mrnutni,  Ftb. 
COTTne^i  rnflpN,  Fab. 
Ob«le«pliaia  Tlrginitk,  Linn. 
Alani  mjopa,  Baob. 
Alan*  oonUtu,  Raoh. 
Chanli^nathu  natgioatB*,  By. 
Collopt  •zimiu,  Br. 
llkMnde*  neUnnnt,  Fab. 
OsmU  dortalU,  Say. 
Kallodon  duytMaui,  Raid. 
FrtoiLiu  lui^tiu,  Hariia. 
Cl7tiu  oi^riM,  Say. 
L«ptBTa  nldeni,  Font. 
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Berieannm,  Drnry. 
itofiiai,  Barm. 
Br,  Sew. 

remnr-mbmm,  De  Oeer. 
■  mMolipftiinii,  Seadd. 
▼iuta,  Lew. 

H7MENOPTERA. 

).  Lion, 
lipei,  Laeip. 

LSPIDOPTSRA. 

riM,  Drnry. 

lie«,  Qodart. 

's  named  species  is  very  rare,  but  two  individuals  having 

lla,  Drary. 

imerous  in  July  and  August. 

sroMi,  Drnry. 

DIPTERA. 

•ola,  Fab. 

atui,  Fab. 
itiea,  LioD. 
r,  Linn, 
toria,  Linn. 

preceding  species  of  Diptera  are  much  too  common  for 
,  Fort  Macon. 

ion  to  the  list  of  Insects,  others  of  the  following  genera 
found  :— 


»p. 


». 


within  a  reasonable  period,  further  determination  of 
are  received,  this  paper  may  be  considered  as  the  con- 
le  of  the  series. 
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HupUu  itlgnMl*,  H'ba't. 
Bupftlnt  okUgiooiu,  S>j. 
AnlMdaotfltu  vjidaaa,  Da  Qtar. 
Sb^hyliuiu  DMaloiiu,  Qraa. 
Trox  pnnetatni,  Tab. 
Cuitlian  iNTii,  fab. 
C«iitho&  ehkloiUM,  Hald- 
Xnrjomlk  MpnlDhntai,  Lm. 
AUorhlu  nltida,  Lm. 
Cyelomphalk  ImnuonUte,  Barm. 
UgTikBt  glbboM,  I>«  6«*r. 
FuMlni  Mmotiit,  Fib. 

COTjnJtit  TullpM,  Fab. 
ChaloapkOTk  TirgliilM,  Lian. 
Alasi  mfope,  B*cb. 
Alani  o««l«tiu,  Rwb. 
ChmnliogmftUiva  mtrgliutu,  H j. 
Collopi  •xlmim,  Er. 
KkMndai  mtlannrk,  r»b. 
Ox4eli  don»li«,  Say. 
Hkllodoii  duytamu,  Hald. 
FrioBtu  Iksqatu,  Hair)*. 
OlTtM  «ivra«,  Sa;. 
Leptnra  sideaa,  Forii. 
KonohaDtmu  dsnUtor,  Fab. 
H;lotmpM  ugftlni,  Fab. 
Elkptandioa  Ktomarlnm,  D*  Qaar. 
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ParthenopidiB. 

avoerjpte  grmBulata,  8tiiii|>ion. 

Cryptopodia  granulata,  Gibbes,,  1.  c,  p.  173  ;  ibid.,  Proceedings  of  the 
Elliot  Society  of  Cbarleston,  S.  C,  June,  1856,  i.  p.  85  (wood-cut). 
Stimpson,  Ann.  Ljc,  vii.  p.  202. 

lleteroerypta  granulata,  Stimpson,  Annals  Lye,  1870,  x.  p.  102. 

Beaufort,  N.  C.  (Stimpson),  to  tlie  West  Indies. 

CANCROIDBA. 

CanorldiB. 
Uotr  irroratni.  Say. 

Cancer  irroratui.  Say,  1.  c,  i.  p.  59,  pi.  iv.  f.  2.     Stimp.  Ann.  Lye.  vii. 

p.  50.     Smith,  Fish  Comm.  p.  546.     Coues,  1.  c,  p.  120. 
PlaiyearcinuM  irroratm,  M.  Edw.,  op.  cit.,  i.,  p.  414. 
Canesr  $ayi,  Gould,  op.  cit.,  p.  323. 
PlatycarcinuM  $ayl,  Dekay,  op.  cit.,  p.  7,  pi.  ii.  f.  2.     Gibbes,  Proc. 

American  Asso.  iii.  p.  177. 
Caruer  borealiiy  Packard,  Memoirs  Boston  Society  of  Natural  History, 

1867,  i.  p.  808. 

Labrailor  to  South  Carolina ;  Fort  Macon  (Coues). 

U«tr  borMlii,  Stimpton. 

Cancer  irroratun^  9  Say,  Joumalof  the  Academy  of  Natural  Sciences, 

Philadelphia,  1818,  vol.  i.  p.  59. 
C'lnrer  irroratui,  Gould,  Invertebrata  of  Massachusetts,  1841,  p.  322. 
PlutyrareinuB  irroratus^  Dekay,  N.  Y.  Fauna,  Crustacea,  1842,  pi.  6. 
Canrer  borMlii^  Stimpson,  Annals  Lyceum  Nat.  Hist.  N.  Y.,  1860,  vii. 

p.  50.    Smith,  Report  U.  S.  Fish  Commission  for  1871-2,  p.  546. 

A  young  specimen  of  this  well-marked  and  valid  species  occurs 
»  the  collection  made  at  Fort  Macon,  N.  C,  by  Dr.  A.  S.  Packard, 
>*.,  an<l  I  am  informed  by  Mr.  Faxon  that  there  are  specimens  in 
ic  Museum  of  Comparative  Zoology,  at  Cambridge,  from  the 
^rmu<1as. 

It  is  readily  separated  from  the  common  Cancer  irroralus^  Say, 
^y  the  granulated  carapax  and  thecrenu1ate<l  antero-iateral  teeth, 
^bis  9|>ecies  was  described  by  Say  (/.  c.)  as  the  female  of  his  C 
noratun.  Hut  it  was  first  pointed  out  by  Dr.  Gould  that  it  was 
i  (ii.^tinct  B|)ecies.  He,  however,  thought  proper  to  retain  the 
lime  for  this  s|)ecies,  rather  than  the  more  common  form,  which 
iiy  regarded  as  the  male. 

It  ranges  from  Nova  Scotia  to  the  West  Indies. 
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Xanippe  mn««Buia,  Bllmpian. 

Oanetr  pieretnaria.  Say,  1.  c,  1818,  I.  p.  448. 

Cancer  {Xantho)  mtrauaria,  H.  Milne  Edwards,  HUUrire  t 

des  CraataceB,  1834,  to),  i.  p.  899. 
fPieudoearciimt  oeeliatut,  Edw.,  op.  dt,  1884,  i   p.  409. 
Pitadecareintii  mtretnaria,  OibbcB,  Proceedings  AmericAD  Anocitliow 

for  the  Advancement  of  Science,  IBSl,  Hi.  p.  176. 
Mtnippe  mtretnaria,  Btimpson,  Ann&lB  N.  T.  Lfceum,  18.19,  rli,  p.  13 
(in  text).    Streets,  FroceediDgs  of  llie  Academj  of  Natoral  Scinn* 
Pbilsdelphia,  1871,  p.  289.    Coues,  1.  c,  p.  120. 
North  Carolina  U}  Florida.     Dr.  Streets  (/.  c.)  reports  it  (mm 
the  Isltimus  of  Panama.     Fort  Mawn  (Packard). 

It  is  readily  seimrated  from  tlie  only  other  species  of  Menifip* 
(31.  rumpkii,  De  Haan,  Stiinpaoii,  Annals  N.  Y.  Lyceum,  I8TI,m 
p.  1 01)  found  OD  this  ooast,  by  the  sharp  edges  of  the  teeth  on  It* 
antcro-lateral  mai'gin. 

Dr.  Coufls  eent  the  daetylus  of  the  cheliped  of  an  enomwvu 
example  to  the  Peabody  Academy.     It  mcaaured  three  iucbw  U 

FBUBpeai  herliitil,  Edw>rdi. 

Cancer  panope,  Herbet,  Naturgeschiclile  der  Kraliben  und  Krtlfi    Xii- 

64,  f.  6.    Say,  1.  c,  1818,  i.  p.  BR,  pi,  iv. 
Panopeui  herbilii,  Edw.,  op.  cit,,  i.  p,  403.    Dekay,  op.  cil,,  p,  S,  pL    '*- 
f.   28.     Qibbea,  1.  c,  iii,  p.   175.     Hpller,   Heise  der  Novan,  p.     " 
Smith,  Procpedings  of  Ihe  Beaton  Society  of  Natural  Hiatory,  IP 
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^•U  dtpretsat.  Smith. 

^anopem  depressui.  Smith,  Proc.  Boat.  Soc.  xii.  p.  283 ;  ibid.^  Fish 
Comm.,  p.  547,  pi.  i.  f.  3. 

Assachusetts  Bay  to  Florida. 

i^os  laTi,  Smith. 

^anopeuM  iap9\  Smithp  Proc.  Boat.  Soc.,  xii.  p.  284;  ibid.,  Rep.  U.  3. 
Fish  Comm.,  p.  547. 

k^sachusetts  to  Florida. 

•«iu  harrifii,  Stm. 

^ilumnus  harrisii,  Qould,  op.  cit.,  p.  326.     Dekay,  op.  cit.,  p.  7,  pi. 

vii.  f.  15. 
^ampem  harrinii^  Stimpson,  Ann.  Lye,   vii.  p.  55.     Smith,   Fish 

Comm.,  p.  547. 

Assachusetts  Bay  to  Florida. 

he  various  species  of  North  American  Panopei  are  well  scpa- 
d  by  Prof.  Smith  in  the  paper  referred  to  in  the  Proceedings 
lie  Boston  Society. 

^Ba  IhiOfiim,  Sim. 
<^'ffir4fr  limomi.  Say,  1.  c,  p.  446. 

"A/>p«uji  limoiun,  Edwards,  op.  cit.,  i.  p.  404.     Dekay,  op.  cit.,  p.  5. 
/'ibbe«,  I.  c,  p.  176. 
''If^iMw  Htnottum^  Stm.,  Ann.  Lye,  vii.  p.  50. 

^  \"ork  to  Florida. 

Eriphldas. 
^  ^cideatni,  M.  Edw. 

^^^  f  neuUatuM^  Say,  1.  c,  i.  p.  449. 

'^''*  nnft  acuUatH$^  M.  Edw.,  op.  cit.,  i.  p.  420.  Dekay,  op.  cit.,  p. 
'•  CJibbes,  1.  c,  p.  177.  Stimpson,  Bulletin  of  the  Museum  of  Com- 
^'"i^tive  Zoology,  1871,  11.  p.  141.     Coues,  1.  c,  p.  120. 

^  ^f  aeon  (Coues)  to  Florida. 

Portunldas. 
AU  i^yi,  6timp. 

Lupa  pfliifjiea.  Say,  1.  c,  p.  07.     Dekay,  op.  cit.,  p.  11,  pi.  vi.  f.  8  (non 

^'«*ach). 
^•'Pa  $ayi\  Qibbes,  1.  c,  p.  178.     Dana,  Crustacea  U.  8.  Exploring 

^X|)ediiion,  1852,  p.  273,  pi.  xvi.  f.  8.    Stimpson,  Proceedings  Acad. 

N'at,  Sci.,  Philadelphia,  1858,  p.  38. 
^'ptnuHM  $'iyt\  Stimpson  Ann.  Lye,  vii.  p.  220;  ibid..  Bulletin  M.  C. 

Z..  li.  p.  147.     A.  Milne  Edwards,  Archives  du  Museum  d^IIistoiro 

Xtiurelle,  1S61,  t.  x.  p.  317,  pi.  xxlx.  f.  2. 

e»  i'ork  to  Florida. 
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CklUllMtM  hftiUtUI,  Ordwsj. 

Lupa  kailala.  Say,  1.  c  ,  1818,  I.  p.  611. 
Lupa  diacanlhii,  Dek&f,  op.  cit.,  1843,  p.  10,  pi.  111.  f.  8. 
Oallinttttt  hailalvi,  Ordnaj,  Joarnal  Boston   Society,  tII.  p.  M8. 
Bmilb,  Rep.  U.  S.  Fieh  Comm.  1871,  3,  p.  548.     Coum,  1.  c,  p.  120. 
This  apeoies  which,  at  the  time  of  moulting,  furnisUea  the  well- 
known  son  sbclt  crab,  is  found  from  Salem,  Mass.,  to  Florida  and 
Alabama.     It  is,  however,  rare  north  of  Cape  Co<l.    Several  spe- 
cimens brought  by  Dr.  Packar<)  from  Fort  Macon. 
Aruieac  srlbrarlat,  Dbdk. 

Porlunui  eribrariui,  Lamarck,  Animauz  una  Tertebres,  r.  p.  3S0 

(tcite  M.  Edwards). 
Lupa  maeuinta,  Sny,  1.  c..  p.  44.1.    Dekay,  i>p.  dl,,  p.  11. 
Lapa  eribraria,  Edw.  Crusiacijs,  i.  p.  453,  pi.  xtIU.  f.  1.   Olbbea,  1.  c 

p.  178. 
AratUu*  eribrariui,  Dsna,  U.  B.  Exploring  Exped,   Craslacea,  p.  8W, 
pi.  xvili.,  f.  3.    Smtlb,  Transaclions  Connecticut  Acad.,  ii.  p.  S5  ;  8d 
Report  Peabody  Academy  of  Science,  1871,  p.  91.    Cones,  1.  e.,  p. 
131. 
Iffptunu*  eribrariui,  A.  H.  Edw..  Arch.  Has.  d'Hlsl.  Nat.  1861,  t.  s. 
p.  834. 
Xew  Jersey  to  Aapinwall  and  Brazil ;  Fort  Macou  (Cones  and 
Packard). 
AabeloBC  splnlnaaa,  D*  Haaa. 

Portanut  tpimmanut,  LatretUe,  Encyclopedic  Uethodlquc,  x.  p.  188 

(l«ste  Edwards). 
Lupa  ipinimana.  Leach.    Deunarcst  CoDrideratlons  sur  lea  Cranac^ 
1835,  p.  98.     Edw.,  op.  dt.,  1.  p.  453.    Dana,  U.  B.  Ez.  Ex.,  CituL 
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Ae^ft^'H*  Jrpr0*Mi/roti$^  Stimpson,  I.  c,  vii.  p.  223.     Alph.  M.  Edw., 
1.  c.  I.  p.  A42.     Coaes,  1.  c,  p.  121. 

Furt  Mai-on  fCuue8)  to  Florida. 

PUtyonichidaB. 

CvuBU  mmmM»,  Lvsch. 

C*i'*f*r  mifna$^  Pennant,  British  2^)log)r,  iy.  p.  8.  pi.  iii.  f.  5  (teste 

H<ll). 
/'••"(•. nuj  mtfii^ff,  I^ach,  Edinburg  Eiiryclopodia,   vii.  p.  800  (teste 

H*11). 
/'.frripiui  mtrnat^  Leach.  1.  c,  p.  42i» ;  ibid.,  Trans.  Linnean  SmriHy  of 
b>iid«»n.  xi.  p    314;  ibid.,  Malacotiiraca  Podophthalmia  Brittanlic, 
|>1  V.  Ts.  1-4.     M.  Edw.,  op.  cit.  i.  p.  484.     (toiihl,  op.  cit.,  p.  821. 
l>ik«v.  fip.  cit..  p.  8.  pi.  V.  Pk.  .V-0.     Hell,  British  Stalkeyeil  Crus- 
^■rt-a,  liW»^t,  p.  7A.     Streets.  Bulletin  U.  S.  Naii<inal  Miisi*uin  No.  7, 
1S7.  p.  1(>9.     KinfTsley,  Bulletin  llayden's  Survey,  1878,  iv.  p.  191. 
^-  'hur  jfrunulatHt,  Say,  I.  c.  1H17.  i.  p.  61. 
f-'-MrrihUM  fftttnutatus^  Smith,  Fihh  Coniin.  p.  547. 

Tiii«,  i«|)eriea  is  alnioat  roHiiinpolitnn  in  its  rnngo.     It  is  found 

**  tij,.  Kaat4?ni  Coast  of  tlio  U.  S.,  from  Cjiihj  (.'od  to  New  Jt-rsey, 

•t  l» 

'  A'Ttma,  in  the  Hawaiian  iHlandrt,  Franre  and  Kn^rlnnd,  in  the 

''>«'   niid   Mtfilitvrranean,  the  Ked  Srn,  lirazil,  and,  douhtfiillv, 
^«'^tr:ilia. 

'•^*e  kas  oMllatas.  UirtilU. 

-  '-*r  o^$ilat»i»^  llrrbiit.  NiiturgrM'liirliir  »ltr  Kratihen  uinl  Kri'bs<*,  p. 
^  ^  1  -  pi.  xlii.  f.  4. 

" '  '    '  -.'••ij  ;.i>fiij   Sny,  1.  c.,  i.  p.  (1*3.  pi.  iv.  f.  4. 

•* '.^"»ii#"Aii*  tiz-Wafuj,  Lfilnillf.  Kuty*'.  MiIImhI.,  xvi.  p.  V\*i.     Edw  , 

*  *•»»    til  .  l.  p.  487.    iVKay.  i»p.  cil..  p.  l».  pi.  i.  f.  1.  pi.  v.  f.  7.    (;il»hr8. 

< ,  p.   177.     .\.   Mihie  Edwardn.  1    r.  x    p.  115,  pi.   xxxvi.   f.  4 

_         ^   *  *<|..      Smith,  Fish  Coiiun.,  p.  :)47,  pi.  i.  I*.  1.    Coiiih,  I.  c.  p.  TJO. 

^*  B  neetown,  Maaa.,  to  Florida;  Fi»rt  Maron  (Cones). 

OCTPODOIDEA. 

Ooypodldv. 
■iaaSf  La  Coala. 

'••rfaiiu  aii'iuiA  L«  Conle,  Pn)r«'«Mlini:«i  Anid.    Nut.  Sri  ,  riiiladrl. 
law  p.  403.     Smith,  TraiiH.  i'min.   Ai  ml  ,  ii.  p.  lis.  pi    ii    f. 
«  pi.  Iv.  r.  I-I  h.    lUd.,  Fish  ComndHHion.  p.  :>4r>.    (durs,  I.  i..  121. 
ua pmiuMtrU  (|iars),  Stimpson,  Ann.  I^yr  .  \ii.  p.  {V2. 

Uavco  to  Florida;  Fort  Macon  (Cones). 


PROCEEDIMOS  or  THE  AOADEUT   Of  [1818. 

imx.  Smith. 

Qelaiimut  voearu  (pars),  GouW,  op.  cit.,  p,  335. 
■  Oelaiiinu*  Toeani,  var.  A.,  DeKay,  op.  cit,.  p.  U,  pi.  v\.  f.  10  (lion  Ca»' 
fer  totant,  L.) 
Oeliiiimui  pugillnlor,  Le  Conle,  1.  c,  p.  408  (non  Boac.). 
Oelan'mu$  paWitrin,  (pan),  SlimpBon,  1.  c,  vii.  p.  62  (noa  Milne  Ed- 

Oelaiimv*  pugnax.  Smith,  Trana.  Conn.  Acad.,  it.  p.  181,  pi.  ii.  f.  I, 
pi.  It.  r.  3.    Ibid.,  Fisli  CommiuioD,  p.  S45.    Coaea,  I.  c.  p.  121. 
Cape  Cod  to  Florida,  the  West  Indies,  and  lUe  Gulf  of  Mexico ; 
Fort  Macon  (Coues). 
OtlMlmna  pngUlator,  Latrtill*. 

Ocgpedii  pugillator,  Bobc,  HiBloIre  Naturelle  des  Craatacts,  1.  p.  197. 
Oeypoda  pugillafor  (pars),  Saj,  1.  c,  1.  pp.  71  and  443. 
6tlaiimH$  piigillalor,  Latrcllle,  Nonv.  Dictionaire  d'Hialolre  Nainrelle, 
Sme  Edition,  t.  xil,  p.  2.M).     Deemareat,  Con aiderati ones  sur  lea  Crus- 
tAC^a,  p.  123.     II.  Hilne  Edwards.  Annales  dea  Scieniiea  Nnturellea, 
Zoologie,  t.  xviii.  p,  14,  pi.  iv.  f  149.     Sliropaon,  Ann.  Lye,  vil.  p. 
63.    Smitb,  Trana.  Conn.  Acad.,  ii.  p.  136,  pi.  iv.  f.  7.     Ibid.,  Flab 
Cunim.,  p.  S45.    Coues,  1.  c,  p.  121. 
Oelaiimui  toeant  (pare),  Gould,  op.  cit.,  p.  325. 
6ela$ima$  trotani,  DeKay,  op.  cil.,  p.  14,  pi.  vi.  f.  9. 
Cajw  Cod  to  the  West  Coaal  of  Florida ;  Fort  Macon  (Cones). 
O«7poda  ar«narU,  Sn;. 

Canrer  areaariut,  Calesby'a  Carolina,  ii.  pi.  S.t  <tMle  Say.  Edwards). 

Oeypoda  artnaria.  Say,  Journal  Academy  of  Natural  Sciences,  PUIIa- 

delphla,  1817,  1.  p.  66.     H.  Blilne  Edwards,  HiaL  Nat.  des  Cnial.,  IL 

p.  44,  pi.  xii.  f.  18-14.    Dcksy,  op.  cil.,  p.  18.    Qlbbes.  1.  c.  p.  180. 

Smith,  Rep.  U.  B.  Fiah  Commission,  p.  545.    Coues,  I.  c,  p.  123. 
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Ormp9idm, 
tavaa  rttUmUte,  Buy, 

5#Mrfli4  rttieuUta,  Saj.  I.  c.  I.  pp.  78, 70,  and  443,  pi.  iv.  f.  6.  Gibbes, 
1.  c.  i>.  m).  E(!w.,  Ann.  Sci.  Nat.,  III.  zz.  p.  182.  Stimpson,  Annals 
N.  Y.  Ljc,  yii.  p.  66.  Bmitli.  Trans.  Conn.  Acad.,  ii.  p.  156. 
r>i«l.,  U.  S.  Fmh  ComniiHsion,  p.  546.     Coues,  1.  c,  p.  121. 

jir«rrf/«ii  r§tieufata^  Dekay,  op.  cit.,  p.  15. 

Loii^;  NUiifl  Soiiiul  to  Florida;  Fort  Macon  (Couos,  Packanl). 

iMinii  tlm«r«a,  8aj. 

'rV.tj'tuj  riMTfut^  Bom:,  IlUtoire  Xaturelle  des  Crustaces,  i.  p.  204,  pi. 

T.  f.  1. 
S*a»irmn  ein^rtn^  Par,  1.  c,  i.  p.  "442.    KdwanK  op.  cIt.,  ii.  p.  75.    Thifl., 

Aiinalr*  ilrt  Scirncca  Naturptlpa,  I  lime  8orie,  Zoologio,  t.  xx.  p.  1H2. 

<iiMie«,  I.  c,  p.  180.     Blimpaon,  Annals  N.  Y.  Lycrum,  vii.  p.  65. 

Smith,  Transactions  Connecticut  Academy,  ii.  p.  157.     Coues,  1.  c, 

p.  121. 

Virginia  to  Florida  ;   Fort  Macon  (Coiies). 

Piiinoth«iid». 
'^Uftksrts  Mtrraa,  Say. 

l*inuofh^re»  4nireum,  Say,  I.  c,  1.  p.  67,  pi.  ir.  f.  5.  (Jould,  Invert. 
>U»^  ,  p.  32M.  Dekay,  op.  cit.,  p.  12,  pi.  vii.  f.  16.  JJihlifH,  1.  c,  p. 
17;*.  Stiiiii)fM>n,  .Vnnalit  \.  V.  Lyci'iim,  vii.  p.  67.  ('ours  1.  c,  p. 
I-.M.     Smith,  KiMi  (nmm.,  p.  546. 

*^'k<*-tn.  MaHH.  (ill   traiiHplautcd    oysters),  to  South   (^irojiini  ; 
"'■^     Mari>ii  (Couea). 

^^^^^srss  Basnlatns,  Say. 

'**    ■.  ..'(/«/ r««  ntit^uuitu$.  Say,   1.  c,  I.  p.  4."»0.      Drkny,  np.  rit.,  p.    Ml. 
4  f:!>U'B.  1    r  ,  p.   179.     StinipiM>n.   Ann.   N.   Y.   Lyoruni,  \ii.   p.  67. 
S^iiiith.  Fish  <*iimm.,  p.  546. 
'     *     \u.therf  OMtrftiNt^  %  Smith,  Finh  Comiii.,  pi.  i.  f.  2. 


I 

am 


*  y  *«•  Tin!  to  South  Carolina;   Fort  M:uv>n,  Stinipson. 

fT  »  • 

•  *  *  ,.  fiijliiwiiii;  a|H^*if4  of  /UnnothrnH   uiav  iM)ssil)Iv  ht»   fouin 

•"  «■  t  .Mac Ml.     Th«*v  WiTf  diwiM'ilu'd  hv  Sav,  hut  mo  f:ir  iis  I  an 
*'^^*      thi'V  have  not  Imh^u  o!»H«'rvtMl  hy  otIuT  ciirciholo;'lsts  :  — 
'  '     •  Jfi>r»'ttf>itm^  fnun  Now  Jrrsrv. 
'  •     ^»  v-"*"!'/*,  **  hoiiijioin  roa«*t." 
'  •      ^^ii'H'Hlarfylum^  no  l«K*alily. 

■'"*  ^  tayaaa,  ?iiiii|*on. 

'  *■  nnt^'t  t^iyttn.i.  StimpiMin,  Aiinaln  X.  Y.  liVrfUin,  vii.  p.  2116. 
y***"t  .Macon  (Stini|mon). 
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Flnulza  ayliadrtoa,  Whita. 

Pinnothere*  eytindrieum,  Ray,  1.  c.  p.  453.    Deka.;,  op.  dL,p.IL 
'  Pinnixa  eylindrita,  White,  List  Crustacea  in  tbe  Britiih  XmeoahlH 
p.  S3.     Ibid.,  AoDals  and  Hagazioe  of  Natural  HieUMj,  ISU,nt 
Series,  xviii.  p.  177.    Stimpson,  Anuals  N.  Y.  Lyceum,  fit  f-X 
Smitli,  U.  8.  Fisli  CommisBlon,  p.  646,  pi.  i.  f.  1. 
Pinnixa  latigata,  Stimpson,  Annals  N.  Y.  Lf  c,  tU.  p.  68. 
Long  Island  Sound  to  South  Carolina. 
Pinnixa  eh«topt«raiLa,  Bilmpian. 

Pinnixa  tyliadrica,  Stimpton,  Annals  N.  Y.  Lf  ceum,  tIL  p.  K  (■ 

While). 
Pinnixa  c?ialept»raTia,  Stimpson,  1.  c,  vil.  p.  33S. 
Ctiarleston,  S.  C.  (Stimpson).    A  single  male  occarred  in  t 
collections  made  by  Dr.  Packard  at  Fort  Macon. 

LEUCOSOIDBA. 
Calapplda. 
Calappa  marmorata,  F>br. 

Cancer  marmoratut,  Fabt.  ;  Ent.  Syst.,  H.  p.  4M. 
Cancer  fiammeut,  Herbst,  op.  cit.,  ii.  p.  161,  pi.  xi.  f.  9. 
CaUtpjia  marmorata,  Fabr.,  Sup.  Ent.  Syst.,  p.  346.   Bdw.,  ITuL 
Crust.,  ii.  p.  104.    Oibbt'S,  1.  c,  p.  IBS.    Stm.,  Ann.  Lyciii.p 
Ibid.,  Am.  Journ.  6cl.  and  Arts.  [I.  xxiz.  p.  414.    Ibid.,  Bnl 
Mus.  Comp.  Zool.,  ii.  p.  158. 
Fort,  Mscon  (Stimpson)  to  tlie  West  Indies. 
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Per»fphftna  Lnmnrfkii^  Leach,  Zool.  Misc.,  iii.  p.  23  (teste  Hell). 
iiuu,i  punrtitta^  Edw.,  Hist.  Nat.  des  Crust.,  ii.  p.  127.     Gibbes,  Proc. 

Ann.  Absoc.  iii.  p.  185. 
Vtr^epKon*  ffnaia^  Bell,  Transactions  Linncan  Society,  London,  xxi.  p. 

SV3.     Ilml  ,  Catalogue  Crustacea  in  British  Museuin,  pt.  i.     Leuco- 

tia<lie«  18V>,  p.  10. 
Ptr§fp\on$  punctata^  Stinipson,  Annals  X.  T.  Lyceum,  vii.,  p.  70. 

Ttiiif^  I.  c  ,  p.  133. 

Kurt  Macon,  N.  C.  (Cones),  to  Florid  a  and  the  West  Indies. 

lilksAia  carioaa,  Siim. 

ItKiidt*i  rariu$*t^  Stimpson,  Ann.  N.  Y.  Lye.  vii   p.  288. 

F^rt  Macou  (StimpHon). 

RANIIVOIDBA. 

RaninidM. 
Builis  Birieata.  Edw. 

lUniiia  muri^iioi^  H.  Milne  £4lwanls,  Hist.  Nat.  des  CrustAces,  ii.  p 
r.i.V     GibtN**,  Vrt*c.    Am.  Assf»c.  Adv.  Sd.,  iii.  p.  1H7.     lliid.,  Tro- 
nniinKS  of  tlie  Elliot  tsiciety  of  Charlestown,  S.  C,  i.  p.  22.'),  pi.  xiii. 
(1W7). 

North  Carolina  to  Florida. 

PORCELLANOIDEA. 

PorcoUanidv. 
rintUtM  ocaUaU.  (:ii.l>«i 

/*T.-^;..i/*,i  f.^flt,it,i^  <iihlH'^,  Pror.  Am.  A^hoc,  ii!.  p.  WHS.    Ilijil  ,  Pror 
KlliiH  Sic.,  i    p    12.  pi.   i.  f.  2.     Sim  ,  Pror.  Phila.  Aph.I.,  ls.-,»4,  p. 
32V.    Ihid..  Ann.  Lye,  vii.  p.  77.    IbiiL,  Am.  .lourii.,  ll.x\ix.  p.  4i4, 

K»rt  Macon  (StImpHon)  to  llir  \Vi*Ht  Indies. 

'•NtUaaa  toeiata,  Pst. 

/V>rrW/.ir.ii  t"r i «f M.  Snv.  1.  c,  i.  p  •l-'iil.  E<l\v.,  Hist.  Xiit.  CruM..  ii  p. 
SW.  «flM»es,  Prnr.  Am.  An-o,-..  Iii.  p.  liH).  H.j.l.,  Pr.K\  Klli.il  Sir., 
I  p.  12,  pi.  I.  f.  fl.  Siimp^nn,  Pri»r.  PhiU.  Acad.,  IH-Ii*,  p.  22W.  Ihid., 
Am.  Joum.  II.  xxix.  p.  444. 

Fmdia  »o€iata,  Ijeach,  Or^marriit. 

Port  Macon  (StinipHon)  to  Flnrid:i. 

In  Say's  description  the  aperitlc  imine  of  tliiM  niiecien  wan  Npelled 
*^^naia^  probably  a  ty|M>grapliii':d  error. 

yralsafsa,  8ia. 

prmlonffut^  Run..  Am.  Jouni.  Sci.  and  Arts,  II.  xkix  p.  445. 

Fort  MaooB  (Stimpson). 
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HIPPOIDBA. 
Hippidas. 

Hlppft  talpotda,  Bkj. 

Sippa  talpoida.  Say,  1.  c,  I.  p.  160.     StimpMD,  Proc.   Acad.  N«L 
Scieocta,  Philadelphia,  1858,  p.  380.    Couea,  I.  c.,p.  124.    Smiib,  C 
B.  Fi»h  CommiMion,  p.  MS,  pi.  li.  f.  6.     Ibid.,  Traca.  Conn.  A.cad., 
iii.  pp,  311-843.  pb.  sIt.-xItUI.  (Devdopment). 
Cape  Cod  lo  Florida ;  Fort  Macon  (Couea,  Packard). 

Albtinia*. 

Lapidopi  aeaUlUta,  Btm. 

Albunta  ttuttUata,  Deiinareit,  Consld.  Crust.,  p.  ITS.    Edw.,  HtsU 
Nat.  Cruat.,  U.  p.  304,  pi.  ixi.  f.  S-18.    Gibbea,  Proc  Am.  Aaaoc., 
111.  p.  187. 
Lepidopt  $euUtlata,  8tin.,  Proc.  Fblla.  Acad.,  1858,  p.  230,    Ibid.,  Am. 
Juum.,  II.  zxiz.  p.  444.    lUd.,  Add.  Lye,  t».  p.  79. 
Fort  MacoQ  (Stimpson)  to  the  West  Indies. 

PAGUROIDBA. 
FagnrldM. 

CUbuiarlBa  Tittatoi,  Slimpaon. 

Pugunii  vittatiu,  Boac,  Ilislolre  Naturelle  de«  Cmataccs,  li.  p,  B,  pi.  sii. 
Udwarde,  Hiat.  NaU  des  CniiU,  11.  p.  S37.    Glbbea,  Proc.  Am.  Aa- 
aoc., iii.  p.  189. 
Cliianoriut  vittatu;  StimpaoD,  Proc  Acad.  Nat.  8d.,  Phlladelpbla, 
1B5S,  p.  286.    Smilh,  Tram.  Conn.  Acad.,  ii.  p.  18. 
Fort  Macon  (Packard)  to  Florida,  the  West  Indies,  &nd  BraziL 
EBpagnna  laagloaTpiu,  Stimpian. 
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S*p*i^ru$  polUrartM^  Stimpton,  Proc.  Acad.  Nat.  Sci.,  Philadelphia, 
lH.%8.  p.  337.  Ibid.,  Annala  N.  T.  Lyceum,  vii.  p.  92.  Coues,  1.  c, 
p  124.    Smith,  Fish  Commltaion,  p.  548. 

Ma»»acbusciU  to  Florida ;  Fort  Macon  (Coucs,  Packard). 

THALA88INOIDBA. 

0«bld». 
MU  aflaU,  Say. 

(f/'-i.i  ajltti$^  Say,  1.  c,  i.  p.  241.  Dekay,  op.  cit.,  p.  22.  Gibbet, 
I.  c.  iti.  p.  195.    Smith,  Fiah  Comm.,  p.  549,  pi.  ii.  f.  7. 

Long  Islaud  Sound  to  Florida. 

Callianaaaidaa. 
dllfitma  itiBpaaai,  Saith. 

C  •/'i.i»«ti«d  JiifA/Moni,  Smith,  Report  U.  S.  Fish  Commission  for  1871- 
:.»,  p.  549,  pi.  ii.  f.  8. 

Lohf;  I  Aland  Sound,  aoutl^ward. 

CslUdurms  B^or,  Sioti. 

(*':;i.iri<i«i<i  major,  Say,  1.  c,  i.  p.  288.     £dw.,  IliHt.  Nat.  Crust.,  ii.  p. 
:tlO      Orkay,  op.  cit.,  p.  22.     Oibbes,  Pn>c.  Am.  Assoc.,  iii.  p.  194. 
MimpiHtn,  Am.  Joum.,  ii.  zzix.  p.  444. 
Ti.'  tfhirH$  major,  Stm.,  .\nn.  Lye.  z.  p.   132. 

Foil  Muron  ;Stiui|>8on)  to  Florida. 

▲8TACOIDBA. 

Aatacldv. 
HsBarat  aBsrieaans,  Kiiw. 

.!•'   • .«  m<jrint<«.  Say,  1.  c,  i.  p.  165  (non  Fabr.). 

i/ tr'ia  amrrifattuM,    M.    Kdw.,  Hist.    Nat.  dcs   Crust.,  ii.  p.  234. 

tt«iti!a,  (ip.  dt.,  p.  330.     Dckay,  op.  cit.,  p.  *J3,  pi.  xii.     <fibbcs,  I.e., 

P    l'.*'i.     Cours,  1.  c,  p.  124.      Siuiih,  Truns.  Conn,  .\ciui.,  it.  pp. 

'JM  :{**1.  5  platfs  (l)evflopniont).     Ibid.,  Fiuh  l^mini.,  p.  549,  pi. 

:i    t  :■>  3*.t.     Whi'ildon,  Procvrdin^s  Anirriran  AHMK-iation,  xxiii.  p. 

!  V.*..  1^71.    Kinj;(ftlcy,  AnuTican  Natu^uli^t,  1S7<),  x.  p.  3U<i,  pin.  v.,  vi. 

New  .lt'iH<-y  to  Lttl)rador  ^Suiilb;.     I>r.  Coucs  rcixirta  a  aiuglc 
a| »«.«.- 1 iu«-n  litiin  Fort  Macon. 

CARIDBA. 

Crangonidv. 
Crmaf aa  valfaris.  Fabrlclut. 

C    *ftr  rr.iutjon,  Linnc,  Syst.  Nat.,  12tli  Etilt.,  p.  1052. 

A't  "  .»  ^f'tu'jon^  llvrbttt.,  NaturjcvHrhi«'lit«*  \\vv  Krabh«'ii  und  Kn-i'w, 

i.    p   *'T.  pi.  xxix.  f.  3  and  4.     Olivier,   Kucyclo|K*die  Mrih<Kii(pu-,  t. 

M   p.  34*1,  pi.  ccxciv.  f.  4-7. 
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Crangon  ouJ^ru,  Fibriciut,  Suppl.  Ent  Sytt,  p.  410,  LUrelUe,  Hlit. 
N&l.  de«  CrusUcfs,  tI.  p.  267,  pi.  iv.  f.  1-3.  liamsrok,  Anlm.  *uu 
Vertebres,  t.  p.  202.  LencU,  H&Iu:o*trac«  Podoplith.  Briitftliltt, 
pi.  zzzvi.  f.  B.  Dcemtirpit,  Conaid.  >ur  let  Crustacos,  p.  318,  pi. 
izxviil.  r  1.  EdwurdB,  Hist.  Nat.  des  Cruatftcea.  il.  p.  S41.  Gnald, 
InTert.  Mabb.,  p.  SSI.  Kroyer,  Nnturhistoriak  Tldsckrift,  1S43-S, 
p.  339,  pi.  ir.  r.  39-33.  Braodl  in  Hlddendorff,  BJ.  )L  tti.  i.  p.  IIS. 
GibbM,  1,  c,  iii.  p.  193.  B«1l,  British  Slalk-ejcd  Cruiucea,  1833, 
p.  3S6.  Btimpaon,  InTcrtcbraU  n(  Qrand  Mensn,  p.  S6.  San,  Vt- 
denektbs  Selsksbet,  i  Cbristianla,  1B61,  p.  179.  Klnalian,  Proc. 
Royal  Irish  Academ;,  1802,  \\\.  p.  68  and  71,  pi.  W.  (poor  flgnrra). 
Heller,  Crustaceen  des  gudlichen  Earopa,  1868,  p.  9S0,  pi.  vii.  f.  8- 
9.  Smilk,  Flsli  Comm.,  p.  SSI,  pi.  iii.  f.  10.  Melnert,  NatiirhiAto- 
risk  Tidsskrift,  1877,  111.  il.  p.  198.  Kiugsley,  Proc.  Acad.  Nat. 
Bel.,  Philadelphia,  1876,  p.  89.  Ibid.,  Baltetln  Esaei  Inst.,  1618,  x. 
p.  03. 
Crangon  ttpUmipiaotw,  Say,  1.  c,  p.  340.  Dekay,  op.  clL,  p.  3S,  pi. 
Till.  f.  34. 
Mediterranean,  France,  England,  Norway,  Labrador,  south  to 
Fort  MacoD  (Packard). 

Toztuma  earoliaeniii,  Kingalcy,  Proc.  Acad   Nal.  Scl.,  Philadelphia, 
1878,  p.  00;  ibid..  Bulletin  Esmx  Inst.,  x.  p.  50. 
This  species  was  found  to  be  quite  common  iu  the  eel  grass 
near  Fort  Macon,  hy  Dr.  Packard.     It  ia  readily  recognized  by 
its  slender  elongate  form  and  Its  long  straight  rostrum. 

PBla«moiiid». 
AlplMOB  mlau,  Sbj. 
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Ute  Annual  Report  of  tlie  TJ.  S.  Geological  and  Geographical 
6tvm\%  of  the  Territories  for  1874,  p.  388,  Mr.  Ernest  Ingersoll 
••yB,"Prom  the  pond  mentioned,  between  camps  E.  &  F.  [in 
•outhwesteni  Colorado],  a  small  crab  was  brought  home,  which 
^ Tof.  S.  I.  Smith  pronounced  to  be  a  true  marine  form,  belonging 
^  the  Aatacidoa  (sic).''  Prof.  Smith  informs  me  that  the  speci- 
men sliown  to  him  was  undoubted]}-  Alpheus  minuif,  and  thought 
^nore  than  probable  that  some  confusion  of  localities  or  mixture 
^f  specimens  had  occurred,  but,  on  the  other  hand,  Mr.  Ingersoll 
Ms  positive  as  it  is  possible  to  be  that  the  specimen  was  found 
I  the  j)ond  mentioned. 

pktu  heteroehelis,  Saj. 

Alpheun  litterocheliBy  Say,  1.  c,  i.  p.  243.     Edwards,  op.  cit.,  ii.  p.  356. 

Dekay,  op.  cit.,  p.  26.     Gibbes,  1.  c.,p.  196.     Smith,  Trans.  Comm. 

Acad.,  ii.  p.  23  and  89.    Kingsley,  Bulletin  U.  8.  G.  and  G.  Survey,  i v. 

p.  194  ;  ibid.,  Bulletin  Essex  Inst.,  x.  p.  58.     Loclcington,  Anunls 

and  Ma*;.  Nat.  Hist.,  1878. 
Alpheus  tfrmiWitus,  Edw.,  op.  cit.,  ii.  p.  354. 
Ilahtp^yrhi'  luUirin^  Saussurc,  Revue  Zoologique,  1857,  p.  100  (teste 

Saussuro). 
Alpheus  Int^iriun^  Saussurc,  Crustac^s  nouv.  Antilles,  Mexique  et  Etats 

Unis,  p.  45,  pi.  iii.  p.  24.     E.  von  Marten,  Archiv  fiir  Naturgcschichte, 

1872,  p.  130. 
A'phrui  equidaetyluf^  Lockington,  Proc.  California  Academy,  vii.  p. 

:;r>,  1h77.     (Extras  published  in  1876.) 

IiavL*  examined  specimens  from  Fort  Macon  (Dr.  H.  C.  Yar- 
).  Flori<la,  Bahamas,  Bermudas,  Brazil,  Aspinwall,  Panama, 
I  lh«>  West  Coast  of  Nicaragua.  Mr.  Lockington  informs  me 
t  his  A,  rtittidactyluif^  from  Monterey,  Cal.,  presents  no  appre- 
ble  ditferences  from  specimens  of  A.  heterochclia^  from  Florida, 
it  I  sent  him.  This  species  is  readily  recognized  by  its  front 
Lh  a  single  spine,  its  enormous  hand,  and  is  larger  than  the  prc- 
ding  species. 

:>iimpHou  in  his  "  Trip  to  Beaufort,  N.  C,"  American  Journal 
deuces  and  Arts,  2d  series,  vol.  xxix.  p.  444,  mentions  a  species 
t  AlpUtui^  under  the  name  A,  intermediua.  What  he  refers  to  is 
iikkuoKn. 

1h%lMpltiirtetntlnii,  Stimpaon. 

^'^^^j^ui plrurnranthHtt,  Stimpson,  Annals  N.  Y.  Lyceum,  1871,  x.  f. 
'*'•    Smith,  Fish  Comm.  p.  550.     Kingsley,  Bulletin  Essex  Inst.  x. 

•  ''^'^irfiey  to  Fort  Macon  (Dr.  Packard). 
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Draaarla  longiMadate,  Silmpson. 

Urntiirif  longifwidaln,  Slimpson.  Proc.  Acad.  Nat,  Sd.,  Philuf'^y' 
ItiHO,  p.  ;t9.     Eingsley  Bulletin  Ehbc;!  Inst.,  x.  p.  85. 
'■  111  lii.lorii)U8  Carol iiioiisib US  habitaus"  (Slimpaon). 
PalBmonetei  vnlgarii,  Slimpaon. 

Paiitmoti  tuigarii.  Say,  1.  c,  i.  p.  248.   Edw.,Hiel.NsL  d«Cn*.i 
p.  304,    Gould,  op.  cit.,  p.  333  ;  Dekay,  op.  dl.,  p.  39.  pi.  itt' 
Gibbes,  1,  c,  p.  1!W.     Coues,  1.  c,  p.  124. 
FalmiionttM  vulsan't,  Slimpson,  Annals  N.  Y.  Ljcennt,  i.  ^  I 
Smitli,  Fish  Coiiim.  p.  SSO,  pi.  ii.  f.  9.     Kingnle}-,  Baltelin  £i 
Inat.,  X.  p.  65. 
Snlem,  Mass.  {C.  Cuoke).  to  Florida.     Fort  Macon  (lU.  Pi 
ard). 
Falnmonetei  CKolinnt,  Stiuipgon. 

Palmnaneles  earolinut,  Slimpson,  Annnla  N.  Y.  Ljceum.  i.p' 
KiDgBlcf,  Bull.  Eeeex  Inal.  x.  p.  05. 
New  Jersey  to  Soiitli  Carolina;  Fort  Macou  (Dr.  Pftclurd]> 

Pencidaa.  ■ 

Feneus  lattferus,  Eiln.  ^M 

Cancer  miiferm,  Linne  (tesle  Eilnr.),  ^ 

Pensa»  fiaviaU*,  Say,  1.  c,  i.  p.  236.  1 

Peneu*  tetiffrut,  Edw.,  op.  cii.,  ii.  p.  414.  Deliay  op.  dt,  i.  ^fl 

Gibbes,  1.  c,  ili.  p.  190.    Smilli,  Trans.  Conn.  Acad,.  iL  pi 

Stimpsou,  Annnld  Lyceum,  x.  p.  133.     Kingaley,  Bull.  EsmiM 
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September  3. 
Tbc  Prvbident,  Dr.  UusciiENBER<iEB,  in  the  chair. 
Tweiity-4»ne  fivnsoiis  present. 

On  tfif  lUarl-  Mihhic  of  Walln. — Prof.  Leidy  remarked  that  in 
lijv  uiiriilKT  of  •*  llanlwicke's  Science  Gossip"  for  August,  [)re- 
*«nt<-«1  thif«  cvoning,  tlierc  is  an  article  hy  Trof.  Palev  entitled  *^  Is 
lUr  l;la^kne^Hon  Si.  l^anPs  merely  the  effect  of  Smoke.**  Accord- 
!?•;:  ti»  thi*  author,  the  Mackness  is  mainly  due  to  the  growth  of  a 
hk'.ht  rt(i  undcMcriheii  lichen,  which  appears  to  flourish  only  on 
i.iiii'!-t<*ni*  and  in  situations  unaffected  byMlie  direct  rays  of  the 
•JL.  Prof.  Leidy  continued,  that  his  attenticm  had  been  called 
a  tiiintlHT  uf  years  ago  to  a  similar  black  appearance  on  the  brick 
wall-  :ind  granite  work  of  liouseH  in  narrow  shaded  streets,  espe- 
•  .all  V  111  ilir  yieinity  of  the  Delaware  River.  Noticing  a  similar 
I  ...I  kiivHo  on  the  bricks  above  the  windows  of  a  brewery,  from 
«h«tii  ihffe  was  a  constant  escape  of  watery  vapor,  in  a  more 
i.tiiti.>l  portion  of  the  city,  he  was  UhI  to  sus)K>ct  that  it  was  of  a 
%r;:i  i.'kble  nature.  On  examination,  the  black  mildew  proved  to 
W  31:  :tl;:a.  cb*sely  allied  to  what  he  supposed  to  be  the  J*rotnroc- 
i  -  i  i./i.*,  ultirh  gives  the  bright  green  color  to  the  triuikH  of 
!;it-.  S  I, II-.  :iiid  wnlU,  mostly  on  the  more  shaded  and  northern 
•••  • .  t  \«  I  \  ««hirL'  in  i>tir  viriuitv.  It  i)rol»:iblv  may  be  the  same 
I  i'.:.'  .ti  :i  «iitl'i'irnl  ^tate,  but,  until  proved  to  Ik*  so,  may  be  dis- 
t  1.^  ..*lnd  !•>  Ihr  name  t»f  /*r*»^*ro^r//x  tunuhris.  It  consists  of 
II.. !.<*•■  KitiiMl  ((T  oval  cells,  troni  U.tXMi  to  o.oo'.i  mm.  in  diameter, 
.*'  In'tii  i>i  ill  paiiH  «ir  in  groU|»s  of  four,  the  result  of  division; 
'  r  it  ••<  •  Ills  in  »Uoit  irregular  chains  of  four  or  more  cells  up  to 
a  i'/i  It,  o<'«-:f»i<<ii:dlv  with  a  lateral  offset  of  two  or  more  cells, 
litf  •  t  IN  by  t>:iif«mitted  light  appear  of  a  brownish  or  olive- 
h<>«ii:*it  litir.  In  mass  to  the  naked  rye  the  alga  appears  as  an 
itilviioviy  bluck  powder. 


Sei'TKMhkii  1(L 
The  President,  Dr.  Kt  s«  iienhkuokk,  in  the  chair. 
Nti.iteeii  iNTMins  present. 
I  ..*  diatli  of  (tei>.  Dawson  Coleman,  a  member,  was  aniiounceil. 
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SEFTEMBEa  IT. 

Tlie  PrcBidcnt,  Dr.  Ruschenbeboer,  in  the  cbair. 
Twenty-eight  persons  present. 

A  paper  eDtitle<l  "  Description  of  a  supposed  New  Species  of 
SmjnthuruB,"  by  John  A.  Eyder,  was  presented  for  publication. 

liemarks  on  Mactra. — Prof.  Leidi  ramarked  that  the  most  (Ve- 
quent  and  conspicuous  shell  met  with  on  the  eaudy  coast  of  New 
Jersey  was  the  iteach-clain,  Mactra  mlidiseitna.  The  living  mol- 
liisk  was  thrown  up  iit  great  numbers  during  severe  storms ;  and 
high  ahove  the  position  reached  by  ordinary  tides,  its  dead  shells 
are  tiiickty  strewn  over  the  sands.  Shells  arc  often  met  with 
having  a  smooth  circular  hole  boied  near  llie  umbo,  which  ap- 
peared to  be  due  to  Nalica  heros,  for  Buveral  years  ago,  at  Atlantic 
City,  on  the  beach,  near  low-tide  mark,  I'rof.  L.  had  dug  out  of 
the  sands  many  specimens  of  Natica^  each  of  which  embraced  a 
beach-clam.  The  tongue  of  the  Natica,  covered  with  strong  teeth, 
and  over  an  inch  long,  formed  a  rasp,  well  adapted  for  boring  the 
shell  of  its  prey.  Why  the  Natica  always  made  choice  of  the 
position  near  the  umbo  for  lioring  through  the  shell  did  not  a[>- 
I>ear  dear,  though  perhaps  it  might  have  something  to  do  with 
reaching  the  adductor  muscles  of  the  shell  of  the  Mactra.  These 
are  equidistant  from  the  perforation,  and,  if  torn  tiirougU  by  ibe 
tongue  of  the  Natica,  would  cause  the  shell  of  the  Mactra  to  opeo, 
and  thus  render  all  the  soft  parts  more  accessible. 

The  3faclra  lives  in  tlie  sands  of  the  const,  and  appears  to  feed 
chifDy  on  diatoms  nml   |h'i1ki|'h  ii]fii-i.ii:iii,.     I'n.i'.   I,.  Iind  Leon 
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t\  :••  fXtricato  ilM.'lf  from  the  sand  to  occupy  a  position  on 

I*  :i:«-?i>,  from  tlu'ir  rcmstitution,  arc  adiniraMy  adaptt-d  as  food 

•  •:  Ti.f  U-HcliH-lam,  <»vhI«t.  and  oIIht  lamrllilirancli  niolliisks. 
I  •  \  arv  iTVstal  rasrs  contaiiiini;  besides  the  cndoclironic,  a 
,  ii.:.iy  «tf  i'i»lorlfSH  protoplasm,  and  consi<li*ral>lij  drops  <d'  oil. 
I  •  '.  thi.:itt  In*  likfiU'd  to  li<iat  loads  of  ^*orn,  meat,  and  oil.  In 
'    ■   :i..»rt-ri:ds  tif  the  comnu'nn'mcnt  of  tlic  intesiino  of  i-lams  ancl 

•  >•••  :-.  I"r«'f.  L.  had  ohsiM'ved  the  diatoms  with  the  contents  in 
v.i:.--  .<*  riiii<ittion!s  of  ehan<;e  due  to  di<;i>stion :  and  in  the  mate- 

•  1  •  «'f  ll:r  reetnm.the  diatoms  were  em[)ty  or  had  been  deprived 
'  •!   :  .it  ii'  i-oiit«>nts. 

Ill  *c\ir:d  lieaehelams  examined,  amonir  the  matter  of  the  in- 
tt-tiiii,  Tritf.  L.  had  observed  what  ln'  at  lir.st  supposed  to  !»■.•  the 
*L.f  !i  *'(  a  ilitl1u<^ian«  but  which  he  sinee  sU'^pectcd  to  be  that  of  a 
1  .i.ati-d  infii-orian,  Tintnnnia.  In  form  and  eoiiNtruetion  the  shell 
:•  •*  ni'-Ii-*  that  of  7'.  nnnnltttus  (  Fijr.  *J,  pi.  1»,  vol.  i.,  Ktutles  sur  les 
I:*fii«."iM-..  cte.,  napare<h.'  and  Lachmann).  Its  lenj^th  was  0.7S 
t  •  ".i  J  mm.,  thf  brrailth  n.n^t  to  o.n:;i;  mm. 

'{'lit'  Aiiijhififtr't  rtni.-frirta  abovt*  n-frrrrd  to  was  froni  n.n7><  to 
Ntm.  Itin:z.  <>  i>:24  broad,  and  o.ol*2  mm.  thiek. 

It  t  I'li'./i  >>r  S»'nsifirt'  .sVumfiM. — Mr.  Thomas  Mkkii  \n  remarked 

'  Ii  ti:i-  lit-^i*  list  of  plant*«  now  known  that  exliibitrl  an  irritative 

'..    '■■'..  -w  "'•■iiH*  i'f  lln'ir  part-*.      \    \\-\\  Nrar^  a-^o  tlu'u*   wi-rr  few 

•    .-    ..*»    l.«-*i.|i-,    ihe    Si-n^ilivt'    pbmt    and   the  W-ini^    tl\-!rap: 

:      ..  •    •:••  \\«ii- many  *«eo|-i's  «if  similar  ('aNi>*«  kiptwn.  t  hoiii;ii  rlurfly 

i-  -I  .  t.-i-  tin'  »t aiiii'U**  <»r  portion^  <►!'  iIh*  pislil>.      Ih«  had  ahr.idy 

;     .  •   s  -Ji  I'foitl  a  laiiir  numbrr  oi'  in^tanif**   in  plants  nf  th»'  'ir- 

•     -   /     ,  ■  'ii'/«'.f,  >»  ;<<yA 'j/;/-!/;'!  .1 ,  and  .  {••■/"''/■n-#-.#  ,  and  h«'  hai| 

'  *■•  iij'in\  rail's  that  In-  thought  wihTrvi-r  tlnii*  wimt  bdob.'d 

•''»".  i.f . I  ^li:»mas  in   ll.i'-*e  onlei-^,  we   mi^lit    t'Xpref    to   tind    thi-^ 

•  •  :.-  '.  \»  h«"»-  l«»  toui'h  (-\hibitt«|  in  a  ;^rvatrr  or  h'^s  drizrr*'.  In 
:■  .-ii  I  !•!  •'tanniis,  it  was  wi-JI  kni>wn  that  in  (>/»»/ /.//n,  a  family  t»f 
«  •  ff ,  till*  stanii-n**  ino\fd  in  vari«»nN  dirr«MiuMN  whfu  l«Mirlie«l, 
i:.       *  na-*  \rrv  rrUiarkable  t  hat  no  such  motion  had  bi'fn  M)iscr\  (■<! 

■.  I./.-,..  l/'iiiiifii//'iri/i,  and  othrr  alli»'d  j^furra  of  tin'  ordrr. 
li.w  .J  n«*ti>l  a  similar  motion  in  the  staiufus  nf  the  fomnion 
^  \r  ii  ii  /'   r'".''i'  •!  '/nimli  thnn^  he  u as  U-d  to  li»ok  t*«ir  and  I ■»  lind  a 

•  •i..!.ii  iip-ti'in  in  thr  rurslanc,  /•f'/'/*i/'/»  */  ••/»  rr/* » 'i.  l']\aniinin:^ 
*:...r  .•  J    r«>i  tularacfous  plant,  'Jalitt'tm  t*  v*  tiiuhmn,  last   war,  Ih' 

•  <        i   :iii'l   nii  tract*  of  nintion,  but    u  In-n   on    his   ifrrnt    imiMifV 

*...  ill'  fiinnij  u'rowiiii;  in  tin*  rmtanir  <jari|i-ii  of  Mr  Ibiirv 
>  i«.  ■•(  .**t.  I.i«ni*«,  a  West  Indian  spn-irs.  'i'lifinum  juittn-^  in 
N  .  '.  !l.f  t-\pan<h'(|  stann-ns  f«>ll  ibiwn  on  the  petals  wiirn  tituchi-d. 
I'  H  i«  :«  inai  kalii  •  that  this  pnwi-r  sli<»idd  i'\ist  in  '/'./'■/'.  #.*  Mn«l 
:.  •  .'.  /".  .'•  i»  ^ '•»//»!  »/i,  thi>n«^h  sunn*  appr<»at'li  to  this  i'\iM'pl  i'»nal 
.  :.\;  1'  \%  r  wa«t  aln-ady  noted  in  the  ^i-m  la,  t!ioni:h  not  ainon-^  the 
•j«*  ic^  of  f  *(i«7<i'-»7r. 
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Tlie  obj<!ct8  of  these  movements  may  yet  form  an  intertJtr 
study.  Ill  Dionteo,  Dro><era,  and  sotr.e  others,  tbe  motion  Ii 
been  found  to  result  in  some  immediate  benefit  to  the  jilant; 
Mimona,  Hedi/xarum,  and  others,  no  euch  immediate  beiic6C  b 
been  suggested.  In  the  case  of  seusilive  stigmas  it  h«il  bn 
supposed  to  have  some  referencie  to  anaugementa  for  cross-rertil 
zatioii.  But  tbis  was  doubtful  for  the  following  reasons:  In  U 
L-aae  of  Mimulun  ringens  the  stigmas  expanded,  and  the  antbo 
dispersed  their  pollen  before  the  corolla  was  quite  open,  and  podc 
might  be  generally  found  on  the  stigmativ  surfaces  vlien  tt 
moutli  exposed  these  parts  to  view.  In  Tecoma  radican»,  at  tl 
otiier  band,  the  lobes  of  the  pistil  dirt  not  expand  till  somcli* 
after  the  mouth  of  the  corolla  was  open.  In  many  eases  pollfl 
bunting  bees  had  carried  away  all  the  pollen  before  tlieM  lolie 
expanded.  In  cases  where  the  expanded  lobes  and  disperiiii 
pollen  were  simultniieons,  it  was  tbeoi-etically  supposed  tliat«lw 
or  inject  touched  the  loties  with  its  pollen-covered  bead  or  bid 
and  that  the  lobes  then  closed  against  the  admission  of  pollenR 
the  nithdrnwat  of  the  insect  from  tbe  flower.  But  he  bail  fooii 
that  the  bees  in  the  cases  observefl  by  Jiim  occupied  but  from  ibw 
to  five  seconds  in  visiting  a  flower,  while  it  took  from  thirtyU 
sixty  seeonils  for  the  lobes  to  close,  and  then  they  were  mMh 
so  completely  closed  as  to  render  tbe  reception  of  fresli  p^ 
diflicuit,  lie  thought  from  these  and  other  fucts  that  tlie  liji» 
thesis  in  i-elatiou  to  cross  fertilization  was  untenable,  and  tliatlk 
real  use  of  this  motion  in  the  economy  of  nature  was  an  (i|)enu 
yet  promising  field  to  Ibe  fntnre  investigator. 
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DBiCmiFTIOV  or  a  new  species  of  SMTirTHUBUS. 

BV  J. NO.  A.  RYDKK. 

iaijvtkmrma  qvadriaseiiUta,  N»b. 

Park  lirf»w II,  nearly  Mack  on  lin»  sides;  ineclinn  dorsal  and  vcn- 
•.rril  «iirraces  litrlitcr;  sprin;;  and  iniddlo  of  legs  still  more  pale. 
1 1*  ili«tiii(vnishini;  eliaracter  consists  in  the  two  pure  white  spotn, 
(l*i«n  on  eaeh  side  of  the  alNlomen,  the  posterior  ones  larger 
•s  A        than  the  anteri(»r  hy  one-third  to  one- 

half,  are  arrange<l,  when  the  hack  of 
the  animal  is  viewed  from  above,  in  an 
e^inilateral  (ina<lran<:;le.  The  surround- 
ing dark  eolor  imnuMliately  bordering 
V    A^'.'Bm    J  the  white  spots  is  intense,  but  beeoines 

paler  more  remote  tV(Mn  them  in  all 
direetions,  and  espeeially  on  the  middle 
of  I  he  back.  Antenme  four-jninled, 
smynthuriform,  n'seml)liiig  those  of  S. 
Jlnurfffn\  <ifrv. 

Lmirtli  tVom  fn int  of  limd   to  tip  of 
alidonitMi  ..')   iniM  ;   vertiral  diamt'trr  of 
\   •!•  Hit  11  .:\  mm  ;  width  of  abdi>mcn  .'J'»  mm. 

TiiiH  i«  ut:iik:iblv  bcautifid  little  < 'olIrmbolaM  was  found  in  com- 
•■.'  ■»  «;lli  a  1:iil:»"  -prrii***  of  /*<i/>/r/»/y,  apparently  iirar  I*,  nmafn.t, 
^  •  t  ?.  f»«  diii'^  on  a  polyjMir«»us  funL^u*^  whirh  ^rew  on  a  ^tump  in 
-.  "'I'l-p.  •'iiruly  raviiir  in  Mast  F:iirmouiit  Park.  It  is  our  of  the 
■  '.  •\.,i'»!  «•!  our  Amcriran  Npt-cifs  of  Snn/nffntritln ^  and  i**  totally 
.  ••  ri.  t  li»in  aiiv  ilesriilird  bv  Sav,  Harris,  or  Kili-li,  some  of 
«  ...  I  :i:i'  ii»  <b»idil  /V/yii  r*  <</#■» .  It  may  b«'  out*  of  tin*  sptM-irs 
n  .  ,i  *m-  i;iT!i-i  (•iilomi»l«*t;i'ot  m('ntion««  a>  brini;  known  to  him, 
'  '  !■•  wIjuIj  hi*  did  not  ;;ive  nam«'s.  Tiie  di*seript  ions  of  both 
ll*T.«  ,iu  I    Kitrh,  in  tin*  abs.-net?  of  ^oo«|   liiruri*s,  arr  va;^ue  and 

1  .if  •p*i  ii'<«  I  have  no  doubt  will  provr  to  be  one  new  to  srlriMH*. 
Ilk  f-Tui  It  ^»ri'ally  ie.Hemble«»  the  N.  Itnurhhi^  but  in  maikin;;  and 
t-  .*»T  i:  J-  •»•,  lotrillv  distinct  that  it  would  In*  imnu'iliatrlv  recot:- 
•-  /*-l  a%  ilitferent. 
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October  1. 
The  President,  Dr.  KusciiENBEaQER,  iu  the  clinir. 
Tliuty-niiie  persons  present. 
Tlie  death  of  Thomns  Potter,  St.,  n  member,  was  announced. 

Fnramini/erouK  Sheila  of  our  Coatl Prof.  Leiuy  remarked 

that  the  vast  numbers  of  Foraininiferoiis  shells,  which  formed  a 
eonstitiicnt  of  the  sea-side  sand)),  bad  been  a  sidijeci  of  frequent 
notice.  Feeling  interested  to  kiion-  tlieir  prdpor  lion  ate  quantity 
on  the  eom|»arativelj-  barren  shore  of  New  Jersey,  he  had  ex- 
amined the  sand  at  Atlantic  City,  and  at  Cape  May.  The  sand 
in  these  localities  mainly  consists  of  quartz,  with  black  grains, 
often  in  considerable  qtiaiility,  and  formerly  largely  collected  for 
"  writing  sand,"  which  he  supgiosed  to  consist  of  ilmenitc  and 
magnetite.  Among  these  were  also  brilliant  red  particles,  which 
he  supiK>sed  to  be  garnet.  All  these  materials  are  the  compara- 
tively insoluble  residue  of  our  inland  gneissic,  and  other  rocks. 

In  sand  scraped  up  fi'om  the  Hurface  between  tlie  tides  at  At- 
lantic City,  he  had  found  the  Foraminiferoiis  shells,  all  of  one 
species  of  Noniouina,  resembling  that  figured  by  Khrenbcrg  as 
X.  jxifijpora.  They  were  found  iu  tlie  projioi-tion  of  about  l'J,000 
to  the-ouHCC  avoirdupois  of  sand.  In  saud,  obtained  in  the  same 
manner  at  Cape  May,  there  were  about  38,000  shells,  of  the  single 
species  just  named,  to  the  ounce  avoirdupois  of  sand. 

The  sands  on  the  rocky  Xew  England  coast  are  much  richer  in 
Foramiiuferous  shells,  both  iu  numbers  and  kinds,  but  they  sre 
generally  «iii;i!lfr.  In  snnd  frniii  tho  biitliing  beauh  at  Neivport, 
It.  I..      ■■ 
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i  i.lv  wtTi*  of  innture  size.  In  nmiiy  positions  ilwy  were  so  nnme- 
:■•  .*.  Ihnt  tlu»y  apiK'uri'd  lik<»  rollin<^  |)elil)les, as  tln'V  were  rxpcisi^l 
'  \  tlif  lircakiip^  «»f  the  Hurf  on  the  shore,  and  as  they  rapidly  fol- 
■  ■••d  ihr  ror«iling  waves,  and  huried  themselves  in  the  sand. 
T(i-  «>and,  nn  iK'in;;  dug  np,  was  fnuncl  io  be  as  full  of  them  as  an 
•  •riiiiHiy  plnm-puihling  is  of  etirrants. 

li.  Iiiw  Uivmi  (irove,  near  low-tide  mark,  the  Lady  Crab,  Pin- 
.'. 'K  ^.rrtilahiit,  was  fre(pieiit.  Ahovc  Ocean  (ir«>ve,  and 
A?'<>\*'  t!ie  hitrh-tidf  line,  in  the  dry  sand,  and  in  the  linnk  covered 
With  S«:i-<iian«l  ^ira****,  fUilamitijnmtiH  arrnnrin^  the  Imrrows  of  the 
Sm.I  I'ral'.  (h-fffunia  an'unria,  were  numerous,  and  the  animals 
fri^iiniit.  One  of  lln-se  erali?»,  hronglit  home  afler  eight  days, 
« n**  <.li  in  g4Mtil  eonilition  wiihtnit  onee  having  hccn  in  water. 
h  :i!  ii«'ai-i*«l  to  Ik*  fond  of  meat  of  any  kind,  and  had  been  fi*<l  on 
(■•«f  »ni|  ovsters. 

■ 

>  /  I'ifUf-ntarij  A'"/f  on  the  Arronautic  Flujfit  of'  Sjn'ilrrs, — I*ev. 
H.  r.  Mci'tHiK  n>marked  that,  in  the  PnxM'cdinixs  of  the  Aea«lcmv 
'■•r  I'^TT,  pp.  :{rs.:n2.  Would  Ik-  found  the  ri-sult  of  some  <d>serva- 
'  '-I.-  uiadr  by  him  upon  the  balbionini;  hal>its  of  spiders,  which 
i-  wa-  luiw  alilf  to  «*upplement  by  several  important  items.  The 
rv%  niiiih  he  had  toilctail  were  (»bservcd  Oct.  1,  lS7s,  upon  the 

■  r.iii  xf  Mr.  Off  I.  |{.  Lownt'S  Hbout  ten  mib's  from   riijladclpiiia, 
:'..  I''!:iw:iii'  ('ouiitv:  and  thcv  would  best  be  presented  by  trivin:^ 

•  «  ft  •       ■  ■ 

"■'  ifi'iil  liiadi*  in  hi-  note-buok  of  the  tli;;ht  **{"  ^^•v^•rMl  H|iid«*r<«. 
i  1 1\  w:!-*  UMini  and  bii'jht.and  a  m'Utlr  l»re»/e  wa**  blnuin.^ 
•   '  ■  .;i.«'Ht  !hf  ilriv.  itu!   not  >t«-adilv  iVnm  anv  (inarter. 

^    .  I.    A     Xolili'j    Lvfosid,  ;Mii.Mrelitlv    Ai/«".*'i    siiihiluhl^   IN'hlZ. 

'•■i!'i(    ».,.b'  ««!*  :i  I'cner-pMNt  o|ipi>site  to  the  uiinl,  tare  downward, 

■■:in  ii  •■ii\  :itiil.  thf  boijy  raiM'iJ  by  the  JeLr^.      rollounl  it  nlU-r 

J*  t-.r'.iio  !*•  rt  :    it    iii-e  a<»   hii:h  an   .'tO    teet    lutore    it  was   |M*»t 

'**■/.      IIn  lliixht  wa-*  aero-^H  a  ui«b*  meadow,  and   pnuni-ed   to 

'*   •  i'l.j  <.he.      Si'Vi-ral  threa«ls  were  Nlreamin*^  out  and  up  behind 

i-'  :'iie  the  s|iitli'r. 

^-    J.   A  -aiti::ra'!»',  probably    the  youUi;    <»f  Ifent/.'«*  J//'/s  iw7- 

, '-n    the   •'jiif   of  :\  ffiH'e-biiard   opposite   the    wind.      Its   le<js 

'  '^  >'<>l.  i  t»-iii''  up  the  ImhIv.  abdi»mi-n  turned  well   \\\\i\\  straight 

. '*  11  I,  !'»ni:  thnail  tlMatini:  out   and   up   from  the  spinnerets;  it 

■  »*•  ■!  -I  \ii:i!  ineh»'s  upwaid  ah^ULj  llie  rail,  kei-piu;;   its   Imii|\   ni 
'  '   ""'iiH'   -t  littd  pn<,it  imi,  the  thread   meanwhile   t1\  inir,  and  then 

.  **'^  ••!r,  I  ithi-r  -Itiwlv,  and   about   on  a  line  with    tin-  f:iee.      Tlure 
'^    'til-  otiiall   thiiad    in    front    anil   one  (or    more  ■   behind.      It 
'■  ^••1  slraij^ht  forward  for  abiuit  .*iU  feet,  and  then  rose  suddeiilx 
f^-.td. 

^••1.    /.•/••■•••',  <»bservi'd  at   2   P.M.     Ae!i'»ns  as    N«>    1.      Pis- 

i' '  *   *    \   »:iw    one    thread    before    and    apparently  two    1»«  hind  :    tin* 

"'  ''1  «:ii»  tnwafl  tin*  wind.      Afl«'r    !.'»   feet  it    r«»se   np  an>l   ont  nf 

""    •  •,  ri  i«»h»  streti'h  of  meadow  before  it.     Onee  bi't'me  it  ni«Minli  •! 

'  -fl«-d  up  (»tie  hind  foot  as  though  holding;  on  totlie  stay  thread. 
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Xo.  4.  Lt/coita.  Follun-ed  for  40  to  50  feet;  one  thread  appa- 
i-cntlj- ;  in  front  a  raj-  of  several  fine  diverging  thrcnda  floating 
behind  from  tlie  B)iiiinerets.  Its  hnek  wns  towaril  tiic  ground. 
ItH  iibitomon  seDme<l,  but  could  not  be  certainly  determine<l.  t<i  be 
ridiiiii  tn  front.  The  body  of  the  spider  was  tints  nt  the  apex  of 
the  angle  formed  by  tlic  fore  nnd  bind  threads,  tlic  free  points  of 
whieh  were  quite  far  apart.  T^e  balloon  struck  n  tree,  nnd  part 
of  it  went  on,  the  spider  nppni-Gntly  staj-ing  on  the  tree. 

No.  .•>.  LyroHo.  The  alxlomcn  behind,  i. «.,  toward  the  point  of 
departure.  Several  threads  floating  from  it,  one  in  front;  feet 
gathered  together,  but,  npi)arently,  the  back  upward.  Il  crossed 
the  highway,  and  a  carriage  just  then  passing  interfered  with  the 
observation. 

No.  6.  The  head  riding  in  front,  back  down — this  is  abso- 
lutely certain.  A  four-shaped  steamer  of  threads  thrown  out 
iH-'fore  mounting.  At  first  it  moved  olf  slowly,  soon  climbcil  up 
the  fore  thread,  the  '^  bow,"  so  to  speak;  further  on  it  climbed  up 
the  pencil  of  rays  for  several  incites.  The  balloon,  when  lost 
sight  of,  ha<l  at  least  three  sejiarnte  t>encil  rays  visible.  It  was 
followed  100  feet  before  it  rose  out  of  sight. 

No.  T.  LycoHa.  liack  down  ;  sailed  siitcwisc  part  of  the  time  ; 
bead  forward  apparently  afterward. 

Slaiiy  of  the  aeronauts  uoticeil  lii-st  turned  the  elevated  abdomen 
to  various  points,  as  though  testing  tlie  direction  of  the  wind. 

Most  of  the  ])oints  noted  in  the  previous  communication  were 
conlirmed,  and  those,  together  with  lliese  now  presented,  seem  to 
make  quite  complete  the  mode  of  ballooning,  at  least  among  tlie 
Citigiade,  nnd  i^rhaps  also  the  Saltigrade  Spiders.  The  whole 
process  may  Ih!  briefly  given  as  follows:  1.  The  spider  seeks  a 
high  position,  as  the  top  of  a  fence  post,  as  the  point  of  ascent; 
2.  The  abdomen  is  elevated  to  as  nearly  n  right  angle  with  the 
•e|thalo thorax  an  may  lie;  3.  A  jx^iiciV  i)^ //ir<'i''>' i"  i-xiioii  from 
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•  •Mt  U'liin<l,  Ii^Avinsr  I  he  spider  to  ride  in  the  nn^U*  of  iho  two  pcii- 
1-  ;«.  •  r  I -J.  ns  it  <*i»incti inert  liappeiis,  of  three,  which  diverije  widely 
zi'  :»!••  iip|»"r  fri»e  end!*;  13.  The  fort  sfcni  to  1k»  iniitt'd  by  deli- 
\-.rv  t"l:inn-ijj*,  wliit'li  wonld  nervi*  to  iiicrcnse  the  buovancy  of  the 
V-..'«i'!i:  14.  Tiie  spider  now  in  carriiMl  forward  by  the  wind, 
:  iitii:  for  bins  ilistanees  in  an  o|M.*n  Hpaee,  and  ol^en  borne  hi«^h 
'.,  w;ii  I  Mifiii  a<i(*rn(1in«;  eurrenls;  ITi.  Its  anehorajie  appears  at 
:.ii  •  •  !«•  !•«•  in  itH  tiwn  volition,  bv  drawing  in  with  the  elaws  tlie 
f':ti:(i.|  {K-nrd  anil  <;atherin;:  it  in  a  white  roll  within  the  inandi- 

•  •—  .    but.  !•'.,  most  friMpiently  the  baUooni^t  is  stopped  by  strik- 
r  J    ai^run^l    •••»nie   rlevaled   object    or    by  the   snbsidenee  of  tlie 

)[•</*-:  IT.  A  bri;;tit,  warm  ibiv  in  October  is  eonnnonlv  ehoscn 
f«'  t'le  .•i-<-«-nl  :  and,  n,jnd;»iiij;  from  the  presence  of  a  nnml>er 
(f  d:\  moults  npon  many  po^ts,  apparently  of  the  same  species 
.  ?  *j:dtr  fl'M-rvi'd  in  ltifi;ht,  the  nnimals  hnd  recently  cast  their 
>'i^  !.-<  Of  till'  above  points,  Nos.  :*»,  7,  ti,  1(^  11  in  part,  li',  N  in 
i  ••.  l."i  ill  p-iii.:inii  Is  are  tlio?^e  which  were  determined  by  the 
..■v«!  ■  l»*ii  \ali«»ii. 

Tif  iibiii-i  of  thi*<  interesting  habit  !»eems  to  be  thr  distribution 

>      I'll    t'Ktirttrff'rs  hi    Xrfpo   Itrninn, — Pr.  A.  .1.  IVviiKKii   re- 
'•i..:'px'i  !>i:i!  ill  a  pri'vions  eoiiimnnicaliiin  on   the  conxolntinn^  of 

*  .•  •,.  J  .1  lir-i:n  he  had  pointed  out  in  one  ne;;ro  br:iii)  out  of  tliir< 

■..«  M  I  \  iiiith('<l )  tin*  rx'sti'Hc*' of  nil  iiitmial  iiilV-rior  j-li  de 
•••  ...  uiiiifi  \\a-*  a-*  \\v\\  «b-vili»p«"il  iiN  ill  Miiy  of  tin*  SiiniMdM". 
i  '  *  '■!*i:ii  till*  «-iiii\oliit iiiii  iiicasnitd  :i  quMi'tcr  of  :in  iiirh  in 
"  '  .  :i!.>l  i-'>iiipl<trl\  •separated  t  he  pMi'ifto  iiccipitMl  or  iiit«'ni:d 
•;;-•. -I  '.!  II'  liH^iin*  tVoiii  th«*  calcarine,  .so  that  thi**  rrL;i«'ii  pre- 
"  '•  !  '  .1-  •«':4iin-  Mppt'Mi'aiu'e  :is  it  diM-s  in  the  Sitiii:iii'<.  Thi-s  c«»n- 
^  :•  ■11  J-  iiiiil'4iriiil\  pi«-'«i'nt  in  liifbi':iin  of  nil  tin-  Siiiiindji-  tliiw 
'•:     '  "ii  t?'t  ■!.  rx*rpt    in   Af'hs  finmsi  Its,  Mii\li>y,  mihI    //'//'»/>/i//'y, 

'■  *       -If.       I;    h:i>i   lint    \h'v\\   Inlll.d   ill  a  rilllv  d(>\  flnpi'd   |-ii|Hlitioll    in 

■'■;.'- Ii-ii-,  :iiid    lh«*   ab«>i*nce  o!   till-   *.iiimI1    biiilLrinti   roiiMibitinii 

1    ixiii    !•  jii«lri|   by  ••Mine  anntiiMiiNt>«  »•*  a  di-liiiiiui'^hinu   p«'«'n. 

-'  *\  "!  '  !.•■  Iiuinnii  »•«  cMiiiparcil  wjih  the  mil  liKipoid  in;  tin.     Since 

-  :i  ■:•   \i\  I  liiiiii'l  tjiin  c(involiititt|i  pi'cNciit  in  liimt  hci  Mtbilt  rcinnb' 

*■-■    '  •  t  I  'I        If   u:iH  tully  divclopcil    lip  to  the  N.nif;,cc,  p|-c*.rhtcd 

'  *  |-«?f-<    rtl  Mflth  «if  :ui  eighth  nf  nil    uhIi.  aiitl   ciiih|it«t<-]y  srjin- 

''•lllii    piijtTii ipitnl    iVoiii    the  cnlcnnnc   lUiUic.      Tlii-*  co.i- 

*  '.'.  ■•:!  u:i>*.  ihcict'iiie,  present    111   tuo  cn^cN  tuit    if\'  thirtytlircc 
■'-"■'  '{iiiiiN  i-\nintiicd. 

i  ii<ir  d<— i-i:U-H  ( l'!dinbnr;.:h  Mcdienl  .Iouni:il.  1  ^tic.  a  binin  in 
'^  '  .  I  .1-  ri^-nic  of  Kolando  joined  tin*  tiH*.iiic  of  S\|vinN  com- 
I  'I*  \ .  Mm-  .>!ii;dl  briil^iiiL:  convolution  whi«*h  nsnnllv  *>cpnratcs 
'.'Ml  iniji;^  coiiiplctrly  nliM-nt.  Pans<'h  slates  tlint  soiin-iinics 
'  ■• '•  I*  .1  -n|>«'ili«*iat  connection  U'tween  these  two  li'.sures. 
^'^u  «n\<«  he  ha*i  never  met  with  such  an  instance.     Pr.  Parker 
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liad  observed  in  one  instance  in  the  brain  of  an  adult  male  negro 
tbe  comjilcte  connection  oftliese  two  fissures,  no  trace  of  a  bridg- 
ing or  separating  convolution  being  picsent. 


October  15. 
The  President,  Dr.  RusoqenbeKder,  in  the  cliair. 
Fifty-four  persons  present. 

The  following  papers  were  presented  for  publication ; — 
"  Descriptions  of  Icbneumonidie  chiefly  from  the  Pacific  Slope 
of  tlie  United  States  and  British  North  America."     liy  E.  T. 
Cresson. 
"  The  Solar  Corona."     Ky  Jacob  Ennis. 

Noticn  of  a  Teirarhynchus. —  Prof.  Leidv  stated  that  in  tlic 
Jtevwra.  or  Siitkci",  from  our  coast,  presented  this  evening  by  Mr. 
Holbrook,  be  had  found  a  curious  parasite.  This  was  inclosed 
in  a  compi'essed  oval  cyst,  pearly  white,  tbiek-wnlled,  and  about 
half  an  inch  long,  tightly  adherent  to  the  intestine  of  the  fish. 
The  cyst  contained  a  flask-sliapcd,  translucent  whitish  sac,  which 
was  feebly  contractile,  and  furnished  at  tlic  narrow  end  with  two 
minute  papilice,  which  were  slowly  protruded  and  retracted. 
Within  this  sac-worm,  coile<]  up  about  the  centre,  was  an  opaque 
white  worm  or  scolex,  which  proved  to  be  a  TelrarhijiivhuM.  lle- 
nioved  and  extended  it  measured  7  lines  Ion":,  and  was  divisible 
about  equally  into  a  broad  anterior  body  portion,  and  a  posterior 
narrow  tail-like  portion.  Tbe  head  was  formed  of  a  pair  of  obcor- 
dale  iKitliria  iiK'liued  from  fdch  other.     Four  Ihhl.'  toUiimi-  ini>- 
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October  22. 

e  President,  Dr.  Ruschenberger,  in  the  chair. 
3  persons  present. 


October  29. 

e  President,  Dr.  Ruschenberger,  in  the  chair. 

dred  and  seven  persons  present. 

entitled  "  On  the  Structure  of  the  Gorilla,"  by  H.  C. 
M.D.,  was  presented  for  publication, 
itli   of  Jonathan   S.   Ilclfcnstein,  a   member,  was   an- 

.  Brinton  and  Messrs.  Wm.  T.  Haines,  Edmund  Lewis, 

Vyres  were  elected  members. 

jwing  paper  was  ordered  to  be  printed  : — 
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BECOVEBT  OF  ALL  IHE  FACDLTtEB  IN  A  PIGEON  FKOH  WHICE 
FIFTHS   OF   THE   UPPER   POETIOH  OF  THE   CEBEBBBll  HiD  VO 
BEHOVED. 

Bv  J.  H.  McQciLLEN,  M.D. 
Monday,  February  4th,  1878,  in   itlustrntion  of  my 
course  of  lecliii'tii  on  Physiology  in  the  Philadelphitt  DfinUlO 
lege,  I  exuoseil  tlie  (jerebrnm  o(  n  pigeon,  as  I  h&ve  regnlli 
doiio  each  sessicm  for  the  |)a8t  twenty  years,  and  cut  pbI  tl 
fifths  nf  the  upper  portion  in  slices,  to  )lliistrftt«  the  fuel  lluli 
senBoriiiin  thus  exposed  could  be  cut,  pinehed,  or  bnrned  niUi 
any  nianifestntiou  of  aulferiug  on  the  part  of  the  animil.  1 
nsunl  phcnonienn  nttendaiit  upon   the  operation  foHo*re<l,  i 
profuiuid  stupor,  the  bird  sianditig  motionless  on  the  taUc, 
eyes  ulosccl,  the  head  sunk  between  the  slioulders,  and  llic  fwth 
rulfled.     When  pushed  it  opened  its  eyes  and  moved  tlio  bgi 
when  thrown  inio  the  nir  it  flew  a  few  feet,  and  tlicu  oa  1i|l 
ing  relapsed  into  somnolency  with  an  evident  oblivtou»0Ml 
eiirrouodiiig  objects  until  ngnin  aroused  by  handling.    In 
condition,  along  with  another  pigeon  from  which  the  o 
had  bi'en  removed,  it  was  shown  to  the  members  of  the  { 
and  Micro8eo|>icnl  Section  of  the  Academy  of  Natui-al 
on  tlic  evening  of  that  day  at  the  regular  montlily  mcetiug 
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I-<«rr  «if  feeding  itnelf  aimI  drinking  a8  usual,  and  tlie  general 
mtii:fr^tMi«>n  of  intelligence.  There  could  1>c  no  <}Uestion  a1>out 
t  .V  I'lffility  of  the  pigeon.  It  was  of  a  |H*culiar  breed,  and  tlie 
ui-atiix  on  the  neck,  where  the  incision  had  been  made  so  as  to 
*.iin<«  :lie  Mr:il|»  hack  and  expose  tiic  cranium,  along  with  a  soft 
|iarr  (III  the  latter  from  which  a  portion  of  hone  had  l>een  re- 
u>»ui1.  Ifft  no  douht  on  that  point.  I  again  exliibited  it  at  the 
nil  •ir.  illy  meet  in-;  of  the  Biological  and  Microscopical  Section, 
Mui-li  4ih,  and  tlie  mem  Iters  were  surprised  to  find  it  lly  about 
frn!!!  ..|ii>  t-hil  «)f  a  I<»ng  room  an<l  back  again,  feed  itself,  etc. 

I  a«kiil  tlii-n,  and  1  repeat  now  the  same  (]uestion,  How  are  we 
t«i  nnoiint  for  the  restoration  of  these  functions  ?  Is  it  due  to 
til*- fii't  that  the  small  portion  of  the  c*erebrum  left  after  the  ope- 
rat.'iii  ns<»unied  the  functions  of  tlie  entire  or;;an,  or  has  there 
■V  II  .1  rr;;en«*ration  of  the  part  removed  ?  Vulpian,  one  of  the 
iiii'^t  .vnirali*  and  ndiable  of  the  reci'Ut  experinu'ittalists  and 
••:>«ii\ti*«  of  tlirse  pUeutiini'iia,  poHJtivcly  asserts  that  an  animal 
'ri»rii  nliifh  the  c«'i"*bral  hrmispheres  have  been  removed,  is  iiiea- 
) al'li- fif  a  H|M»ntaiu'oUM  voluntary  movement.  In  this  he  is  appa- 
luiilv  •.isppoiti'd  by  evtTV  observer,  witlj  only  oiil*  exception, V<»it. 

T!.«  l:ili  hI  anthill,  in  writing  on  tlii"  subject,  M.  I''i»>ti'r'  (wIiom' 

^!»«-  Ml  i\   bi*  rr;^»:iidi'd  as  Miniiniii'^  thoMr  i^ciH'ialiy  riilrrtaiiu'd ). 

*i;.-     NN  h'-n   thr  mrbi:!!   livnii?opiiri<>s  an-   iviiHivrd  tVoni   a   bird 

•  •«  rii.iih.d  !•«  :iblf  t(»  maintain  a  ronipli-teiy  nniin.nl   post  me,  :iiid 

* .:.'    !••••   hIh-ii   tin-  corpU'^    striata  and   optic   tlialaini   :iri'    triUrn 

)*3<  :i!  'i,!.-  •.:ini«   tinif.     It  ^ill  brilaiirc  it^lf  (»n  onr  let:,  atUT  tlir 

'«'    .>h  I.I"  ;i  iMid  whirh   in   a  luitiirnl  way  has  mnw  to  sliM-p.     In 

'■"  ■  *'.»■   nppi-:ii:tiM'«*  and   brliavioiof  :i   biid  wliifli   \\'a>   bt-fii  tlr- 

.' ^'  '  i-f  ii^  «••  i«-bi:(l  lii'Uii'^plK'rrs  an*  strikiiiiily  similar  to  tlMist? 

■  ^  t' !>1   •«ltTpy  and  stupid.      I.i-ft  alone  in  pertect  (piirt,  it  will 

''"'■'i.ii   tiiipa--ivc  and   niotionU>s<«  t'or  n  bm;;  tinic,  it    may  In*  for 

^''  iIii.'iHt  nidriiniii*  timr.     NVlirii  stirred   it   moves,  and  then  <»n 

"''•,.'  i«  ft  :il«>ni'  retiiriit  to  a  natural  ea^'  position.     Placed  oii  its 

*'  '*    "r  •  n  it^  bat  k  it  ujit   regain   it^  t'eet  ;  thrown   into  the  air  it 

•I 

' '' **    ti.ili  eon'tiderable  pieeisioii  tor  )«ome  distaiti-e  before  it  leturiiH 

-  *   -*.      It  treiimntlv  tueks  its   head   under  its  %\iiiL:s,  and   it'  bv 

•    '  iiN  tVediii:;   It   has  U-eii   kept   alive  for  soim-  time  ;ift»r  tin- 

'"    "    il:«-n.it  may  be  ^oen  to  clean  its  leathers,  ami  t«>  piik  up  eMni 

V    |.iiH.H.k..f  PlivMoli.iry.hy  M   Kof.|rr.  M.  A,  M.  D..  F  H  S.    b«.ii.lon. 
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or  drink  water  presented  to  its  beak.'  It  may  be  induced  to  move 
not  only  by  ordinary  stimuli  applied  to  tlie  skin,  but  also  by  sud- 
den Bbarp  sounds,  or  Dashes  of  light;  and  it  is  evident  tbat  it) 
movements  arc,  to  a  certain  extent,  guided  by  visual  sensations, 
for  in  its  flight  it  will,  though  imperfectly,  avoid  obstacles.  Save 
tbat  all  signs  of  volition  are  absent,  that  tlie  movements  arc  on 
the  whole  clumsy,  resembling  rather  tliose  of  a -stupid,  drowsy 
bird  than  those  of  one  quite  wide  awake,  there  is  very  little  to 
distinguish  snch  a  bird  from  one  in  full  possession  of  its  cerebral 
hcmieplieres. 

There  is  but  one  other  case  on  reconi  that  I  have  met  with, 
where  there  has  been  a  recovery  of  voluntary  action  on  tlio  part 
of  a  pigeon  fiom  whicli  the  cerebral  heaiispheres  had  been  re- 
moved, and  I  was  not  aware  of  that  fact  until  the  exjicrience 
with  my  pigeon  induced  me  to  make  a  careful  examination  of  the 
literature  of  the  subject.  I  refer  to  the  pigeon  kept  alive  l>y  Toit 
for  five  months  after  the  cei-ebral  lobes  had  been  completely  re- 
moved. "At  first  the  pigeon  presented  the  phenomena  usually  , 
observed  after  this  operation  ;  but  it  gradually  recovered,  until  it 
Bcemed  entirely  normal,  with  the  single  exception  that  it  never 
would  eat,  all  food  being  introduced  forcibly.  Five  months  after 
the  operation  the  pigeon  was  kilted,  and  the  encephalic  cavity 
was  found  filled  with  a  white  substance  containing  daik-lmrdered 
ncrve-flbrcs  and  nerve-cells.  Voit  never  Itefore  observed  anything 
like  regeneration  of  the  nervous  substance  or  so  complete  a  re- 
storation of  the  cerebral  functions,  and  he  regarded  this  as  so 
inatoinifiLl    and    nliVBJolij; 
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nif  lit  A*(  tltnt  mnde  by  Voit  cnnnot  be  nccepto<l  without  reserve, 
int-r^  ly  i]|»oii  the  basis  of  a  single  observation/' 

In  riititra^t  Id  this  cuho  it  in  list  be  remcinberod  that  I  onlv  n-- 
:ii<>%«-I  the  ii]i|H'r  foiir-tifths  of  the  cerebrum.  In  (Ioin<j:  tliis,  liow- 
ticr.  the  •>u|M-rri(-ial  jjjray  matter  of  the  hemispheres,  recognized 
ri*  the  '•trucliire  |iliyMiob>i^ically  concerned  in  the  exercist  of  the 
fAc::itii-*  «*f  attention,  perception,  memory,  and  will,  was  removed. 

Thr  "subject  of  tlie  present  communication  continued  in  the  full 
|i.i«iM-^«iiin  fif  its  faculties  for  six  montiis,  when,  in  the  presence 
•  •f  M-\«-ral  -(-iciititic  friends  it  was  put  to  death  under  chloroform, 
ni.d  a  y'-r-f/iMr'f/if  examination  made.  On  removing  the  scalp  a 
tibrou*  H'rtuture,  anabi^tmsto  pericranium,  was  found,  occupying 
th--  y\:ict'  from  which  the  bone  had  been  removed,  in  making  the 
\  ,\  iwtion.  ruttin'j  this  away,  a  small  amount  of  fluid  escaped, 
nii-l  ti«i-  cranial  cavity  thus  exposed  was  found  occupied  by  a  white 
*u'  •i-'Uici'  ri-M*mbling  the  cerebral  structure  that  luid  bern  removed 
»x  iiioittii^  U-fore.  Placing  a  hecticm  of  the  U|)[)er  portion  of  this, 
wl.ii  h  h:iil  bi'i'n  stained  with  hematoxyline,  under  the  microscope, 
a  iiinnlHT  of   bipolar  cells  characteristic  of  the  gray  structure 

1  .i  i!  v.M*  bird  •»lp»nld  have  sur\ivtM|  such  an  operation  and  lived 

'•■:  -".\  !ii.'iiths  nfirr  ill  III*'  full   poNsession  at'  its  faenllie>,  i«*  a  r*-- 

".-i:ki*'«*   ..l-i'^tiat  ion   i»f  tin*   riM-uperative   powi-r.s  of  ihe  s\  sii-in. 

\M  r  .1    ;i-^»'n(-r:itit>n  nf  tin*  parts  removeil  is  :idditit>iial  evidence 

■  ■  *  ;■  «':iii;i:ition  of  ihi*  ca^c  reported  by  N'oit. 

1  :.Hii;iii-_;  that  sticli  an  important  ipirstion  should  merely  rest 
■I.  in\  *t\M\  «ib^i  rvation,  I  rc'iuestcd  iIh'  appointment  of  a 
:;.imittf  by  thi-  liioli»«^ical  and  .Mi<'rosc«ipical  St-clion  to  examine 

■  •  .«  ^I'hci  .ilf'l  stnii'tMrc. 

Tin  f...|ii\\iii'4  r«'porl   on   the  uiicroseopic  characters  of  ih**  re- 
•^i*«f:»i«i|  tis'«in'  was  pre)>arctl  b\  Pr.  < 'arl  Seih-r,  <'liairman  «>f  the 

"  Tliv  «>pvcimen  hatidetl  to  me  by  Pr.  J.  II.  Mct^uilliMi  appeared 

•  '  '»••:!!•■  ineilulla,  ci-ri'billum,  and  p:irtt>rihc  cerebrum  of  a  bird. 

''••  'n-tMy  eonn«'cteit  with  the  parts  were  tw«i  tumor-like  urowt lis. 

'  '  ''••  ^plieiical,  aiiij  of  the  size  of  a  pea  ;  the  other  of  irregular 

•  •  '•' .  Mii|  smaller  than  the  first. 

*  '«!.•  ruHCdpieal  examination  of  these  growths  revealed  llicin  to 
n-)M.«vd  of  nervedissuc,  showing  longitudinal  an«l  transverse 
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sections  of  nerve-fibres,  nnd,  in  some  places,  maltipolar  0^ 
onic  cells.  The  blooil vessels  which  in  tUe  round  growth  ap/'*' 
to  radiate  rroin  a  common  centre  at  the  base  of  the  growth  ' 
filled  with  oval  blood -disks." 

This  report  was  accompanied  by  a  section  of  the  bninpl'* 
under  the  microscope,  and  a  micro-photograpb,  shotringtbeiw'^ 
polar  nervc-cclIs,  prepared  by  Dr.  Seiler. 
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November  5. 

The  Prcaitlciit,  Dr.  Ruschenberokr,  in  the  cbair. 

Sixty-six  {KTAons  present. 

Tli«r  followin*;  i>a|>crs  were  presented  for  publication  : — 

**  Hn  A  IMt  of  Ser|)entine  and  Steatite  in  Radnor  Township, 

IM.  Vor     hy  ThefMlore  D.  Hand. 
-  I>t-'H*riptioii  of  three  new  Species  of  Calceohe,  from  the  Up|)er 

Silurian  U(K.*kH  of  Kentucky.*'     Bv  Victor  W.  Lvon. 

Callnna  VuItjariM. — Mr.  TiioMAS  Meehan  rcfcrre«l  to  a  state- 
DK-nt  in  :i  l>otanical  |>enodir.*il  about  the  Heath  bein<);  found  appa- 
r^-ntly  indiifenous  in  New  Jer.<tcv.  He  had  visited  the  ^iven  loca- 
te-n  in  conip:iny  with  Mr.  Cha»*.  F.  I'arker,  one  of  the  curators  of 
'.\tv  Acnili'Uiy,  and  jr^tvc  his  reasons  in  detail  for  concluding  that 
::  had  Ih»cii  introduced  probably  about  twelve  years  ajjo.  It 
•  .Sowf«l  no  dinpn^itioti  to  get  iK'Vond  the  ori;;inal  [>Iace  of  )>lantiug. 

lie  refrrrcil  to  the  facts  given  in  Sillhuan*s  Jtmrnal  of  ISO!  and 

I  *«"i,  ill  regard  ti»  the  di*<*overy  of  the  same  pbint  at  Tewkesbury, 

^f  1-*  ,  jM»intini:  out    tlh'ir  iuconrluHivo  chnrtictcr,  and  expressing 

%   *'{.im«in    I  lint,  :ih  in  the  New  .I**r-cy  case,  it   was  introduced 

•.  !i*  le. 

Tl.i  follow  m«r  jrHH-r  was  ordered  to  be  printed  :  — 
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DEBCKIPTI0N8  OF  ICHNEUMOHIDffi.  CHIEFLY  FBOM  THE  PACIFIC  fl"" 
OF  THE  UNITED  ETATES  AND  BSITISH  NOBTH  AXIBICA. 

BV  E.  T.  CKKSSUN. 

'   iDhDentaan  lOlitlU,  CrcB!On  (Trim.  Am.  £n(.  Soe.,  ri.  IK). 

9 — Rlairk,  iinmacuiate;  meBotborax,  Bcutelliini  onil  aliio 
shining,  tlic  Inttcr  rittlicr  strongly  tinged  witli  liliic  or  IND 
^ntennfe  ratlier  stout,  sti-ongly  involute,  with  a  pnle  annnlal 
3-ond  rairttlie  ;  tliinl  joint  more  tlian  twice  longer  tlinii  browl,* 
conspicMiously  longer  tlinii  the  fonrth;  sciitellum  fiat,  jMliib 
and  iiesrly  destitute  of  pimctiirca  ;  metathoraxliroad!yand<leq( 
excavated  behind,  central  area  large  pentangular,  rounded  ll 
ally  and  emnrgin&te  pOGterioily  ;  nings  uuiforraly  pale  ruli^'lM 
femora  roiniat,  anterior  tibiie  pale  in  front ;  posterior  cose  irf 
abdomen  oblong  ovate,  finely,  closely,  and  evenly  panaiii 
apex  polished  ;  apex  of  first  segment  broadly  dilated  aail  pi 
tured  ;  gastroi'ieli  small  and  deep.     Length  .30—42  inch. 

ffab.  Lake  Lahache,  B.  Col.  (.Crotch);  Colorado  (Sroi^). 

Iclineiiman  odioiui,  Crsison  (TrnDi,  Am,  Ent,  Son.,  ' 

S  . — Black  ;  antorinr  orliits,  dilated  on  sides  of  face,  slioil  ■ 

in  fmnt  of  tegulie,  dot  beneath,  and  tips  of  anterior  fjinon  ■ 

:  four  anterior  tibire  in  front,  white  ;  sciitellnm  convei,pW 
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Icha— oa  BfitimlU,  Cr»i»on  (Trann.  Am.  Ent.  Soc.,  Ti.  149). 

' — Black;  niilcrior  orlnts,  l»roa(l  on  face,  lower  posterior 
•  •rliiiH.  <lot  on  vaoli  Hide  of  dy|K»ns,  spot  at  liase  of  mandibles, 
I'Tlpi.  line  l)efi>re  teguhe,  short  one  honeatli,  dot  on  tegnla^  ante- 
riorly, Hrtitcllnm,  anterior  femora  in  front,  fonr  anterior  tibiw  in 
f.'<iic  and  intermediate  knees,  all  white;  scntelhim  snheonvex, 
"p.irM'ly  punctured;  mctathorax  transversely  rugose,  posterior 
r-i*v  olilique,  bounded  above  l)y  a  sharp  carina,  central  area  of 
tiifHlrrate  size,  rounder]  anti-riorly,  and  truncnte  posteriorly  ;  win^s 
ftuifiky  hyaline,  nervures  and  stigma  black ;  lef^s  mrxlerntely  slen- 
i*vi  :  alMlonien  faintly  tin<red  with  blue,  closely  puncture<U  some- 
it  l.»l  •ihininu;  iipex  of  firist  se(;nient  not  broadly  <1ilated  :  gastro- 
i;vlt  di-ep.     Length  .50  inch. 

y/'j/i  ralifornin  (II.  Kilwardn).  Closely  allied  to  tinhri/aneu:<, 
''•'\\  \*  ili^tihl;uiHhtMl  from  that  species  by  the  posterior  legs  iH'ing 

rlitiiviv  bl.l(k. 

ItkiftaiOB  lalmi.  Cre»#fin  (Tran*.  Am.  Knt.  Soc  ,  ri.  \(\fi). 

•. .— Hlni'k;    face.   clypeu»«,    mandibles,    palpi,    scape    beneath, 

^>|)i-.'  iitaiL'iii*«  «»f  prothorax,  tegulie,  shi»rt  line  beneath,  scutelluni 

^•.\  |Hi.,t   ocittrlluu),  yellow  ;  mesothorax  with  two  longitudinal, 

.  tiMijMiiHiH     lines    dilated    ant«Ti<»rlv  ;     sruli'llum    convex, 

•    •.  •  I.  WW    abrupt   at   ?»ides  ;  mctathornx  entiii'lv  bi:ii-k,  obii- 

•  •  • 

I  •  .  ti'iiiial*'  brhind,  with  large  tran-^viTsfiy  ipiadrMtc  <Tntral 

•■••''*;  w;m;j-  \*u\r  vcllowi^h  hvaliue,  Htii;u)a  fjilvons;  b-i^s  \clloui*i|i, 

'  i'M  !ii  i  ii::iiioii«%,  with  roxa*  mon*  or  less    bla<'k   mIjovc,  lips  ai' 

I'^'iri'T  libsii- dusky  ;  abdomen  o|i:upir,  dcu^rly  |muc!uivd,  :i['ex 

■■  '-f-t  *•  ^'iin'iit,  ami  till"  siToud  and  third  cnliiel\ ,  vxcrp!  narrow 

■^1  k  I'O^ii  I  {fir  m!irv;in.  y«  ll(»w  ;  fiHirlJi  scirnn.ni  rrniitrinous,  bl:u*k 

'   !•,  ii  iiKiiitncr  blark  :   apex  of  fust   si'iiuiml    l»ri»ad,  coarsi^lv 

*•  Miilin:il!\   lujoKi-  and   pyramidal   in   pionh*;  ga^trocieli  very 

■  ^■»    nii'l  di  ip  ;    apical  sc;^ujriits    alnii»st   smooth,  and   sliining  ; 
'"   '•■    )  1:m  k.  -ijUKhtH  :»- 1    wIIowjnIi   tcrmuiuon**.      I.cn|ilh  .»»»'» 

■  •  •  . 

•^y-i''     \  aiHouvcr's  Jslaml  (II.  I'iilwanls). 

*  * ^«%Bon  indvniDli,  <'ri>"*<<ft    Ti.in-.  Am.  I'lii    Sn' .  \i    ITi*-. 

LoiiL'.  «\  liiidriral,  fciTU':ini>us  ;  suture  at  l»a-»e  nC  antenna*. 

'.'.'■  «il'    \elt»'\,  s|Mit     ihrltisil);.;  onlli,  riprx  of  auteUMa'.  snTiiji  *. 

.■'r.!\  UH'Te  or  h-s^.  lips  of  posti-rior  I'l'iiinra  and  o|'  th«'  til'ia*. 

v.  •  f  * lid,  thiril.  and   fourth    al'dominai    T^uirnts  nnd    t  h«' 
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fiftli  and  following  segments  entirely,  lilack ;  head  rittbcr  i 
buc^eate;  aiitcnnee  slender,  tliird  joint  long  and  c;liiidrie!il,iilwf 
us  first  and  setond  togellicr,  and  nearly  tnice  as  long  as  tbcfonrtt; 
scutellnm  convex,  yellow  ;  metatliorflx  truncate  behind,  KUtti 
area  largo  and  oblong  sul)qiiadrate;  wings  smoky  iiyaliii«;  Itp 
yiender;  abdomen  long,  narrow,  linear,  snbeoni pressed  at  tifi 
lirst  segment  snbqiiadrate  at  lip,  sligbtly  narrowed  to  blued 
second  segment,  so  that  tSic  sides  are  somewhat  ronndeil, 
mai'gins  depressed,  tlie  raised  middle  being  indietinctlf 
Iflted  ;  base  of  second  segment  narrowed,  depressed,  fainlly  lonjt 
tndinnlly  scnlptnrcd;  gastroc^U  subobsolete  ;  last  vcntnd  flf 
nicnt  long,  narrow,  not  retracteil.  Length  .42  inch. 
Hab.  Urilish  Columbia  (Crotch). 

lohnenmoiL  pnrpaTlpeiinli,  Cietann  (Trnni.  Am.  Eot.  Soe.,  vl.  ITi]. 


5. — Ferruginous;  bead  buccate;  antcunoe  robnst,  with  start 
slont  joints,  blaek,  Ihc  basal  joints  generally  ferruginous,  » 
times  en tii-ely  blaclc,  apex  more  or  less  involute;  scutelhini 
shining,  sparsely  punctnred;  mctathorax  opaque,  finely  rogO»»!r 
punctured,  rather  deeply  excavated  behind,  central  area  subqnill 
rate ;  wings  fiiecoiis,  with  a  more  or  less  strong  violaeeous 
tion,  stigma  varies  from  black  to  fulvous  ;  legs  snbrobust, 
rior  tarsi  sometimes  fuscuns;  abdomen  broadly  fusiform, 
and  closely  punctured,  becoming  gradu.ally  less  distinct  bejOil 
<  of  lirst  segment  broadly  dil.-ited  and  li 
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!€>■•■»»»  crvitnu,  CrcwoD  (Trmnn.  Am.  Eat.  800..  tI.  175). 

I  — lli^d,  antennie,  ami  thorax  black;  face  yellow;  mandibles, 
|iil|'i,  iiiifier  anterior  orbits,  soa|>c,  mesothornx  except  central 
Mack  Mriiw,  scntclhiin,  rnetathorax  above  each  side  of  central 
ar«-a  nml  tegulae  ferruginous ;  scutellum  convex,  |>oli8he(l ;  central 
Au-a  of  metatborax  small,  subrotund  ;  wings  violaceous  black; 
jt-^i  and  alKlonien  entirely  ferruginous,  tbe  latter  narrow,  opaque, 
•  ii-n*f  ly  and  finely  punctured  ;  apex  of  first  segment  narrow,  acicu- 
latid  ;  !:.i)»trcH*R*li  lar^e  and  deep.     Length  .70  inch. 

Ilah.  California  (II.  Kdwanls). 

Icka«ftBoa  compar,  CrcMon  (Tram.  Am.  Knt.  Soe.,  tL  175). 

;.  —  Ferruginous;  hcid  atrongly  buccate,  anterior  orbits  and 

l-nlpi  \fIli»wi*Ui ;    antenna*  with  bhort   stout  joints,  apex  black; 

c*>'.iar  }illow  alnive ;  Ncutetlum  flat,  shining,  sparsely  punctured; 

lilt  i.-itii*»rax  strongly  punctnri'd,  pobterior  face  deeply  excavated, 

l*«piifiilid  nbo\f  by  a  sharp  carina,  central  area  quadrate;  HUtuivs 

<'f  iliornx  sometinicH  more  or  less  broadl}'  margined  with  black, 

•  u  ouc  ti)>«vimen  the  pleura  lM*ncath  is  almost  entirely  black  ;  wings 

\<lit>wi^h  fuM'ous,  stigma  honey -yellow  ;  femora  robust,  sometimes 

v.f  {iiitiiiTJftr  tibue  is  n)ore  or  less  yellowish   at  base,  an<l   the 

:*Mi"i  h'^H  tin:;rd  with  yellow  in  front;  nbdnnicn  fii.sifc»rni,  very 

.  *«'\  :;n<l  lnn-l\   pinii'turcd,  Hmooth  at  npex  ;   apex  of  first   seg- 

u.ih'.  )>io:itll\    dibitcil   and   lon;»itntUnaiIv  :icicuhitcd  ;  i>:istincieli 

•  >' MI  l:ui!«*  :iud  diTp.     Length  ..'»;')  inch. 

//'i'-.  \':in«*oiivi<r*K  Uland  (II.  Kdwards).  Closely  allied  lo 
.1  '/  nf^  muM,  which  has  stonter  antenna*,  with  shorter  basal 
.    I:'*,  ttr. 

IckituMon  dlAellif,  <*r«>*i><»n  (Tratiii    Am.  Knt.  S«io.,  vi.  ITri). 

-  — lltail  black,  upper  anti-iior  orliits,  face,  clypfus,  mandibles, 
•\uj.i  ii|.^,  |i:i||»i,  ;ind  sespr  biiicalh  yellow  ;  tlntrax  Mack,  upper 
■<ai^:ii  <.f  j.iiitliMirix,  large   furcate  niaik   on   nu-sothornx,  siiitel* 

-1:.  ait'l   u)fi:ithni:ix   abi»vc   more   or  less    ferrnginous;    tegnhi*, 

•  «"rt  line  Uneath  nn<l  siinietinies  the  scntellnni,  vetli>>v  ;  scutt-lhini 
*''*i"iive\,  poiisheii :   wiiigi   liisrons,  stigma  fnlv«»ns;   legs  ferni- 

•  -••"i*.  etixii'  and  tips  of  posterior  lj|ii;e  bbiek;  abdomen  fen  ii- 
«  !i"t.«,  iifii.«rly  puni'tnied,  op:iqne,  b:ise  of  seijnients  three,  I'onr, 
'^*»  1  t.\r,  ni<t|i'  or  h'HH  bl.'tck  :  :ipe\  of  first  seirinent  c«)arsel_\  acicu- 
-iti-.i    jtni,ii,M  leJi  bni:»'  :tnd  \ei\  «bep.      Length  ..*)•!  inch. 

"•''•.  ralit'oinia  (  Uehrens). 
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Var.?  Pnle  fcriuginuns;  thorax  gnme  as  tlie  above,  with  the 
scutellum  yellow;  four  anterior  coree  yellow;  apex  of  first  abdo- 
minal segment  nearly  sinoutli,  ecarccly  aciculatctl ;  black  liniidB  at 
base  of  segments  3 — 5  iiarrotv. 

Hab.  Vancouver's  Island  (H.  Edwai-dsJ. 
lehnanmon  ansoiiit,  Crtaron  (Trao*.  Am.  Ent.  Soo.,  tL  ITS), 

%. — BIni'fc;  face,  tinterior  orbits,  lower  posterior  orbits,  clypeiis, 
mandiblus  except  tips,  scape  beneath,  upper  margin  of  protborax, 
legulfe,  short  line  beneath,  scutellum,  post-scu  tell  urn,  and  jKiste- 
rior  face  of  metnthorax  more  or  less  pale  yellow ;  mesotliorax  with 
two  pale  lines  or  a  spot  on  the  disk  ;  scutollnm  convex,  polislied; 
elevated  lines  of  metathorax  sharply  defined,  posterior  face  ob- 
liquely truncate,  central  area  quadrate;  wings  hyaline,  dusky  at 
tips,  stigma  fulvons;  legs  ferruginous,  four  anterior  coxs  and 
trochanters  yellow,  their  femora,  tibiie,  and  tarsi  yeliowisli  in  front; 
posterior  eoxo!,  trochanters  and  tips  of  their  tibiie  black;  apex 
of  their  coxfe  beneath,  and  tips  of  tlieir  tarsi  yellowish;  ab- 
domen ferruginous,  first  segment  liluck,  with  the  apex  ferruginous, 
aciculatcd;  gastroceeli  rather  large  and  moderately  deep.  Length 
.55  inch. 

Hab,  California  (H.  Edwards), 
lohnenmon  ••qiiAS,  Ctmioii  (Tratia.  Am.  But.  fioe.,  ii.  1BI). 

9. — Ferruginous,  shining,  finely,  rather  feebly  punctured;  an- 
terior orbits  pale ;  antemife  long,  slender,  black,  scnpe  ferruginous, 
third  Joint  long,  cylindrical,  longer  than  fourth,  a])ex  of  flagel- 
Uim  attenuated;    scutellum  broad,  fiatteued,  broadly  truncate  at 
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.'••inli  (iliort,  third  AlH>iit  twice  longer  than  broad  nnd  sii1>eqiml 

w  :tli  fourth:  Hi-iitellutn  fl.itti*ncd;  inctntliornx  oMi(|ueIv  tnincate 

'«  iiiiiil,  (fiitral  area  qiindnite;  wings  dti^ky,  8tigin:i  yellow;  legs 

^;«UiliT.  four  |»osteri(»r  eoxir  black,  ferruginous  at  tips;  abdomen 

fi :*i form.  I lep reused,  densely  coarsely  bculptured,  smooth  and  Hhin- 

.1.;:  at  a|»ex:    first  Kegment  rather   broadly  4lilated  at  tip,  and 

1  •  •-jiM'Iy  longitu<linally  bculptured,  gastrociell   obliquely   linear. 

I  ««ii:rth  Mi)  inch. 

/Ai''.  Aleutian  Islands  (II.  Ktl wards). 

X e  %MiaOB  MStQi,  CrcffpciD  (Tranv.  Am.  Knt.  Soc..  vi.  182). 

i.—  Palf   fi-rrugiufMis,  opaque,  ilensely  and  finvly  punctured; 

^rktrnna*  ••li*nd«-r.  thini  joint  bmg,  cylindrical,  much  longer  than 

f*  •iiilli,  apiral  joints  blaeki?«ti;  anterior  angle  of  prothorax,  basal 

«  %<-AV:iiioii  of  scutfUuni,  basal    suture  of  nietathorax,  irregular 

fktrii  on  di?«k  itt  MTond   abdominal   segment  and    broad   ban<l  at 

•  '■>  M-  «.f  thinl  M'gment,  black :  scutellum  depressed,  polisheil,  punc- 

\  •rill,  sides  abrupt,  apex  rounded  ;  metathornx  coarsely  puiu'tured. 

«  \<-»\:iteii  iN-hind.  with  spiniform  lateral  angles,  central  area  qund- 

■*'«.ij*»l  Well  detined;  wint^s  Yellowish   livaline.  a  fuseous  elond 

S'-n^  h:(^e  of  first  subniar>;inal  cell,  stigma  fulvous;  tipsof  poste- 

:  '•   i.i-  oli'^htlv  du^kv,  their  eo\:e  beneath  with  a  '^mall   pulies- 

"-'   ]>:it4  ii   hear  tip;    abiloineu   fusilnrin,  apex   of   lir>t    segment 

'     "li  :tiid    finely  •»e:ibrnub;    j':i.slrnea*li   traii.s\er«»el  y  linear,  rat  her 

'"  }'      I.I  if^th    lo  ineli. 

^/  •'■.   X'aneouvei*-*  |sl;nid  (II.  Kdwards).      M.-i^ih   n>eni:ni/.ed  l»v 

■ 

'    '■.•i:iil  iihiek  baU'l  at  base  i it   third  abdominal  ^e^^nieiit .  and  l>y 
'  •    !*  niifi-riiite  win;:-. 

'*A*  smen  rnfiatni,  t'rr**>ii     Tmn"    .\ni.  lint    .**in'  .  \i    l-.'t-. 

I  fmiilMiiMis ;    lii'a<l   and    njts«»lhi»rax    sp;u'-rly   piinetured: 

'^     •      '  i:i  •  :iti-.  niid-ile   iif    l':iee   proniiheul  :   aiitiiiMie    shot  t.  robust, 

■'    j.v    iii\«»bi!«'.  iiMpe  su)«_:l"I'i»sr,  ihird    jojul    nmily    snlMpiad- 

•  •*•    -    -....|   .  .jtj:il    >uih   ftiurth.  till*  Joints  tn\v:ir*U   jipe\   thi<Kriieib 

'    -"    ifi.i.    •'iMitiUiiin    llat,   pi'b^hrd,  uilh   a  few   smiti-itil   piUH-- 

•■•    ^.    r..<  t:ilh>>i:iX  «hi'ply   e\ra\ated   brliind,  with    lather   pr«»uii- 

"  •  "■    •     •>.!•<[-:  til  fKi  m  hiti-ral  an;jlis,  r«ut  lal  :iira  -nliipiM'hati- ;  ^iit  iiiis 

I      -"'l.iil-iV   i>i-lit  :itil,  slit  lire  :it     I'M-'-    i»f   •^rllt  rlhllii,  :is   mil    n^    l\^ 

'*■•    *    .   :•  J  •11.  aii'i  liiUi-i  iii.trjiii  "I"  mitath'iiiN.  I'lrii-lv  ;  «  m^^  I*«i-- 

'■        ■  \    ". ',.  .    ai 'hiUK'H    lii-ifiii  II).  \«i\   •hiisrl\    am)    iiiiiHitilx    -«  ii!i  • 

•  *   '  J  ••:! if!  :iii>i  tliiul   -v^iih  nts,  npi«-al    sr::iii«  ht-*  sin'i-  ;h  ai.<l 
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eliiiiiiig;  apex  of  Orst  segmcut  grntluallj'  dilated,  ratlier  t**^ 
aoiculated,  depressed,  not  nt  all  raised  mediully;  g  as  trout''  , 
obsolete;  a  fuscous  ataiii  on  second  segment  (which  mavbe''^ 
dental).     Lciigtii  .40  inch. 

Hab.  Vancouver's  Isluni)  (H.  Edwards), 

iGhnsamOD  ismisBii,  Cre»on  ITrnns.  Am,  Ent.  Soe.,  vi.  163). 

S Ferrtigiiious,  opaque;    head   broad,  siib-biiccatc;  mW* 

mo'luratL-ly  sleiuler,  tliisky  at  tips,  third  joint  more  Uiui  tiis 
longer  than  broad,  and  a  little  longer  than  fourth;  anterior  >iigl< 
of  nieaotboras  and  basal  and  lateral  regions  of  scutfUum  'M\ 
Bcutelhim  siibcon vex,  shining,  rounded  at  lip;  luetathoras  rougbl^ 
punetui-ed,  rather  deeply  excavated  behind,  with  prominenli 
lateral  angles,  central  area  quadrate;  wings  pale  yellow isli-fnscuiH 
abdomen  fuBifonn,  rather  strongly  punctured  on  seeond  s^nw* 
apical  segments  gradually  smoother  and  shining;  npes  of 
segment  gradually,  rather  broadly  dilaled  and  feebly  ocknli 
gastroca^li  shallow,  not  well  marked.     Length  .40  incb. 

Hah.  Mohave  Desert,  California  (Crotcli). 
lehneamoa  pctnloni,  Creison  (Trnni.  Am.  Ent.  Sof ,,  Ti.  195). 

S — Sniflll,robust,  ferruginous,  shining;  Lead  strongly  hue 
face  short  and  prominent   on    middle,  polished  ;  aulenuc  ^ 
robust,  with   short   olose-set  joints,  senpe  globose;  third  j 
nearly  quadrate,  equal   with   third,  flagellutn   obfuscated; 
hehiiid    antenna;  dcei)lv  excavated,  oeeipnt  dci 
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•-at«*  Uliiml,  lateral  niis^lca  ver}*  prominent,  obtuse,  central  nren 

•  -ia>irnte,  ««»inetimc8  longitiKlinnlly  rugose;  wings  unifonnly  fuli- 
j;iif'.i«,  witli  a  strong  violaceous  reflection,  nervures  and  Mti(;ina 

*  I.t  k  ;  It-j«.  witli  coxip.  ferruginous,  sometimes  hrownisli-ferrugin- 
.11*.  |H.«.trii<ir  til»iie  fuscnus.  llic  base  often  mon»  or  less  ferruginous, 
tiiir  t:ir*ii  wliitiHh  with  basal  joint  almost  entirely'  fuscous;  alnlo- 
;:••  ii  l'r«>a«i.  ovate,  4lei>ressefl,  shining  at  tip,  (second  and  third 
M  jnii-iil'^  rliiscly  anil  stronifly  punetured,  the  punctures  confluent 
nt  l':i^«-  of  M'coud,  gastroeu'li  large  and  deep;  ajK'X  of  fir^t  seg- 
ii.c.t  liMMil.  scahrous;  venter  shining.     Length  .70  inch. 

•  .— Mnrr  hlvnder:  hides  of  f:ice  yellow;  dypeun,  lahrum,  and 
•< -ilii'  iHiienth  ferruginous,  flagelluni  entirely  Mack;  legs  pale  fer- 
:\-ji  :ii.ufi.     Lenglii  .55  inch. 

//ii'#.   Vaiironver*s  Island  (II.  Kihvanls). 

iaMytalts  mermOBtts,  CrMfOD  (Trann  Am.  Knt.  S«»o..  \i.  lUO). 

i .— I»i'ep  l»l:iek  ;  four  anterior  legs,  except  coxae  and  tro«*Iian- 
••r-.  find  |H»nierior  tVniora  ferruginous;  anteuuje  long,  slender, 
-  :i«»l  i"iiit<«  of  flagelluni  long  and  eyliucU'ical ;  head  small,  cheeks 
li.-it :  tihirax  rohu?*!.  strongly  punctured;  scut4'lluni  depressed; 
m-talliorax  o!i|i«|urly  truneate  liehind,  central  area  transvi-rse ; 
'',"  .!•  ri!«»ionH  ;  Hini:««  t^Keou**,  rat ht-r  paler  at  tips;  Ici^s  snlti(»- 
.*'.  |-  *>tiMi>r  liliia-  ami  tar^i  nnusuMlly  riibust,  the  latter  short  ; 
:«'':<-Mi«ii  hptadly  fusifuriii.  opatpie  at  base,  Nhining  at  tip,  apr\  of 
■•  't  T'MiU'Ut  bio:id.  arirulateil  :  srcoiid  and  third  sriiiiu'itt**  <  JoNrlv 
i:.l  «!ii.ii<jl\  piiiirturi'il,  longitudinally  rugose  at  base  ot'  sii-nud, 
*»•!>. M-.ili  suiall  and  tb-ep:  last  ventral  sej^nient  seareely  relraeleil. 
l<«'tiK7li  .4'»  in<h. 

II if:  iiwnX  Salt  Lake,  Ttali. 

Aakl)!  let  hialcBl.  i-*r«fsi-n  .TraiiR    Am    Knt    Sue  ,\i    r.M  ■ 

I — I.onir,  n  irrow,  rvlindrieal,  shiniiii:  lerrnginou-* ;  sntuies  of 
•^"■i»x,  ap«'\  of  pit<«t<-i  i<»r  tibia*  and  sonietiuie^^  of  their  feumi:!, 
si'<l  l'.i*i.il  margins  of  abdominal  M-t^inents  :;  .'>,  bhi«k  ;  heail  nar- 
*"».  I'lii'inti* .  antenna*  long,  slender,  curle«l,  and  tust-dus  at  tip, 
''-(■I  loint  at  least  three  times  lonijer  than  broad,  e\lindrieal, 
'nui  li  i,,||^|.|-  iiiaii  fourth:  nie^othoiax  stroiiLdy  punetured,  eon- 
*'^  M-iitetlum  suls'onvex,  polislied  ;  metathoiax  oli|i(piei\  tnni- 
'*te  Uiiiini  ;  wings  dusky-hyaline,  htigina  \ello\v;  le^s  shndn  ; 
fti«li»nHru  iimooth  and  polished,  loni;.  nario>\,  suln'ompieNsid  at 
^4><  a|«x  of  fust  segment   narrow,  with   almost    paialhl   sidles. 
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depressed  above  ami  indistinctly  sciilptnred;  base  of  second 
slightly  nari'Owed,  dcjiresscd,  very  finely  and  sparsely  pnnctured, 
gasti'ocicti  longitudinal,  subobsolete;  Inst  ventral  segment  long, 
narrow,  not  retracted.     Lengtii  .48  inch. 

ffab.  Lake  Lnhnclie,  British  Columbia  (Crotch). 
Trogni  XdvardtU,  Crtiion  (Trnni.  Am.  Eat.  6oe,,  Ti.  1S5). 

%. — Black;  liead  transversely  subtriangiilar,  not  at  all  bnccalc; 
face,  clypeus,  Inbruni,  mandibles,  palpi,  narrow  upper  anterior 
orbilB,  line  on  posterior  orbits,  scape  beneath,  and  most  of  flagcl> 
lum  l>enentli,  two  spots  in  front  of  mcsotiiornx,  scutellums,  ele- 
vatc<l  disk  of  metathorax  and  tegnia?,  ferrnginous;  Bcutellum 
acutely  pyramidal;  melatborax  witli  two  sliarp  longitudinal 
ridges  behind,  between  which  the  surface  is  coai-sely  and  trans- 
versely rugose;  wings  blackish-fuliginous,  violaceous;  legs  slen- 
der, yellowish-ferruginous,  four  anterior  coxie  at  base  and  poste- 
rior pair  entirely  black ;  abdomen  depressed,  longitudinally 
acicnlntcd,  the  segments  strongly  constricted  at  base,  es|x!cia)ly 
at  sides,  ferruginous,  a  bjttck  spot  on  tlisk  of  second  and  following 
segments,  becoming  gradually  larger,  until  the  one  on  the  fifth 
covers  nearly  the  entire  upper  surface  of  the  segment ;  apex  of  first 
segment  quadrate,  narrowing  suddenly  before  tubercles;  gaatro- 
i-reli  large  and  deep.     Length  .73  inch. 

Hab.  Vanconver's  Island  (U.  EdwardS).  A  very  pretty  species. 

TroglU  boteatDt,  CriHon  (Trniii.  Am.  Ent.  Sot.,  vl.  19B). 

9.— Bobnst,  ferruginous  ;  head  targe,  strongly  buccate,  cheeks 
much  swollen ;  tips  of  mandibles  and  antenna;,  except  base,  black ; 
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•i<»c  I'll  tesjiilae  niicl  A  line  bencatli,  white;  antennii.*  as  lon<;  as  the 
N-i\.  f^UMMlifr;  Hciitclliiin  distinctly  maririned,  with  a  pah'  spot 
i.-n:i(«i<»  tip;  inetatliorax  oblitpiely  truncate  behind,  lateral  an^le'i 
•^ziiali,  «iub<pinir<»rni ;  wini^s  hyaline;  le;zs  blarkiNli.  tips  of  poste- 
r.or  i«*sv.  thi'ir  trf»chanters  and  all  the  leniora  rcn ii<:inons,  sjiot 
•  •'I  aiiUThir  eoxii*  U*neath,  spot  on  fonr  anterior  tnK'hantcrs  and 
:i.i;r  ri-mora  and  tibia*  in  front  whitish  ;  abdonuMi  shininij:,  feebly 
p.iiM-iuieil :  i;a«»tn>ca'li  deep,  transverse.     Length  .*].'»  ineh. 

I'lr.  Abdonii-n  lilaek,  with  sci^nients  2-5  narrowly  niar^ined 
«i;ii  rt-d  at  :ip«*x  ;  inelathorax  entiivly  blaek,  le«rs  mostly  bhiek, 
l-'*!t'M»»r  fvnn»ra  only  tin<red  with  re<i. 

//'/'#.    r.'difornia    (lU-hrens  .     This  may  Ik?  the   %   of  iali/nr- 

FUtyUbui  CAlifornieni,  CrrMon  (Trani>.  Am.  Knt.  Soc,  vi.  20]). 

•  . —  Ft-rrniiinons,  shininp:;  anterior,  and  sometimes  posterior, 
<t(':l«  more  or  le»»s  white:  oeeipnt  sometimes  blaekiNh  ;  antenme 
l«>:iL'.  •^lender,  more  or  le^s  black;  npper  mar;^in  of  prothorax 
••••iu<tiiiU'H  narrowlv  white;  mesothorax  (»ften  varied  with  blaek  ; 
^'Mtelbini  f«troii^ly  margined  ;  metathorax  oblitpu'ly  tnin<'ate 
^!tii.<U  iMiiiiided  abfive  and  laterally  by  a  sharp  e:irin:i,  lateral 
a:.^,.  H  }.|i.inini  111,  sjiiniform  ;  win;^s  lixaline;   abdiMuen   jioli^heil. 

•  ••■«    ••njall    puMilure"*  at   base  of   M-cond   senmenl :    ;^Mstr«M-a'Ii 

•  n.^xi-ior,  drep,  iirarly  mi-etiip^  on  disk,  :ipex   «d'  lirst    sci:nirnt 
'»■;  •{   l>iii:id.  depre*«si-d,  <.mooth,  spai  >ely  pllUellired.      l.elP^tU  ..'!."» 


I. 


//  .'•.  Sail  /alito,  r:ilif«»rnia  (Uehrens.'. 

'^y  V«4t«oB  Crotehii.  n  •(>. 

•   . — llidiiist,  blaek,  shinini;;    maiidiMes,  palpi  and   upper  ante- 

^•'•r  «i|)iit^  nioie  nr  les-  ferrnirjiicMis;  antenna*  loui*.  sti»iit,a  bri»a«l 

*h  1 1«*  annulu<«  i>n  middle,  third  jdiiit  rat  her  nmre  than  t  wire  l'>n<^er 

tii!%ti  Itfiiail,  nnil  «tpial  >\ith  fonrth  ;  mesothorax  fini'ly  punetnred  ; 

»*»>•«  lliiiii  tri»ii;;idnr,  llat,  sparsely  punetnred  ;  nulalhorax  opa«pie, 

diih^M-ly    M-nlptnred,   not    areidated.    broadly    e\<'avated    U-hind, 

UtftTal   ftn^flen     prominent,    tnU'reulitorm ;    tei^nhe    terrni;inons  ; 

«tikv«<.  u-llowinh-hy aline  ;  h*;;s  snl»robust,  lerrn;iini)ns,  e^xa*,  Iro- 

ihAiit4-r*i,  |M»f»lfrior   femora   except    base,  and    tips  i»f  their   tibia' 

b1»*'k,  Mitel  i4»r  tibia-  yellowish;  abdonien  depiesMMl,  snH»«»tli  and 

l^ai^Jicii,  a|M*x  of  first,  and  seeoml«  si-mm-nt  entirely,  f\rru.:inous  ; 

fir«»l  svgaieut  rubnst,  broad  at  apex;    ovipositor  sh.ni.     Lenj^th 
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Hab.  Lake  LaliacLc,  Britisli  Columbia  (G.  D.  Crotch).    A  very 
distinct  species. 
Tbrgftdsaon  albiriatiu,  n.  ip. 

%. — IJlnck  ;  head  buccatc,  cliccks  swollen;  mandibles,  palpi, 
8Cft|}e  b«iieath  nnd  tegiile,  white ;  wings  hyaline,  iridescent ;  me- 
tntliorax  areolated  ;  anterior  legs,  nnd  four  posterior  liliia:  ferru- 
ginous, four  anterior  trochanters  pale,  tips  of  posterior  tibis 
blnckish ;  abdomen  shining,  im punctured,  first  and  base  of  second 
segment  finely  acieiilatc,  narrow  apical  margin  of  second,  and 
most  of  third  segment  pale  ferruginous  ;  first  segment  narrow, 
slightly  wider  towards  apex.    Length  .20  inch. 

Hah.  California  (H.  Edwards). 
Phjgkdaoon  llmatai,  n,  tp. 

9. — Black,  shining;  head  scarcely  buccate;  mandibles, nntennie 
at  base,  tegulie,  legs  and  abdomen,  except  first  segment,  ferrngi 
nous ;  palpi  pale  -,  antennie  slender,  basal  joints  of  flagellmu  slen- 
der, cylindrical ;  metatliorax  strongly  areolated,  excavated  beiiind, 
with  prominent  lateral  angles  ;  wings  hyaline,  areolet  quite  small 
5-angular;  legs  slender,  posterior  tarsi  blackish  ;'abdomen  ovate, 
convex,  smooth,  polished,  im  punctured,  first  segment  gradnatly 
dilated  to  apex,  with  |)rominent  lateral  tubercles  behind  the  mid- 
dle, apex  narrower  than  base  of  second  segment ;  ovipositor  about 
hair  tlic  length  of  abdomen.     Lengtii  .25  inch. 

Hab.  California  (H.  Edwards), 
f  li7ffad«noB  arssiipM,  ProiuDhir  (Xst.  Cmn.  Ii.,  p.  11). 
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ar.'<^nn£r  lon^:  inetatliorax  slrongly  areolated.  triincnto  hehind ; 
«.!.:«*  »moky:  U*^8  siihrol)ust;  abdomen  elongate,  sinning,  im- 
pi.!u-tiirfd.  fli-^t  segment  blackisli  at  base,  strongly  lucarinate  be- 
f«»ri-  %\n'\,  mhicb  'm  a  liltlc  narrower  than  base  of  second  segment; 
a  I  i<*»l  <M>«imenl  black.     Length  .23  inch. 

//•!'•.  Cahrt>rnia  (II.  Kdwards).    This  may  be  the  %  oT  crasniprH. 

s  . — SItinin'j.  fnlvfi-riM-niginons  ;  apical  half  of  antenn:r  black, 
titiiil  joint  rather  more  than  twice  longer  than  wide,  and  longer 
ihnii  fiiurth  :  f'hceks.  mcsothorax.  and  scntelhim  polished,  ini))inic- 
turi'tl;  mctath'irax  siil)op:if|uc,  not  areolated,  deeply  excuvatcd 
l-iUin<l,  lalernl  angles  prominent,  the  carina  being  Hharp,  a  trian- 
gular riigoM*  space  on  summit;  sutures  of  thorax  beneath  more 
ur  U'^'i  Mark  ;  wings  smoky,  .stigma  fulvous  ;  legs  subrobust,  tibiic 
«in*Hiili :  ;ilM|iinu*n  p<»lishet),  impunctured,  apex  of  first  segment 
;::3ihi  illv  ditatiti  to  tip,  which  \^  moderately  broad  ;  ovipositor 
«iii>rt.     L«'iigth  .'{5  inch. 

Ihf*,  ralifi»rnia  (II.  Kdwarils). 

Crjytti  prosiaai.  CrcMon  (Proc.  Knt.  .*^or.,  Phlln.,  iii.  p.  2'JO). 

.  -  I'lai'k,  IfgH  cxci'pt  coxic  f^•r^^^inou^ ;  wings  viohicroim, 
'  .^1  k  :  :dH|4Mn«'n  \«ilh  a  Mttish  tinge:  all  the  coxa*  hlcndei,  sini- 
j  •  .  Mitt'iiii.c  .M-t:iceiniH,  very  sK-nder.      Length  .ri.')  incli. 

//  '.  V!ihronvcr*H  Island  ( II.  Ldw.nrds).  Piirer^  from  <'olorj»do 
•|"<  iiiii-ii^  onlv  bv  the  daiker  wui;:h. 

i  \:ir. !'  ]"  tftlt'j-Uii, — Scape  beneath,  spot  on  mandibles  ami  the 
i^iTv  iiitltidinu  CiiXic  and  tn»ehantcrs,  brtiwn-rerrugintMis. 

//•*''.  ('alifitrnia  <  11.  Kdwauls). 

^TfUi  iirai,  n   »p 

I — lUaek  ;   abdoiiioii  except    first  segment    ferruginotis  ;   ante- 

r;'.;  |,.^^  iiii:^«'d  willi   ferruginotis;   antenn;c  Mleiider,  lourlli  ji»int 

^-"•iit  tMo-liiirds  the  len;rth  of  third  ;  :i  short  narrow  pale  line  on 

|w^«t«-iiMr  «iil>)t!« :  prolhorax,  pleura,  and  nictathoiax  rug(»s(>;  mr- 

•''tJif,i.-n    fliiely   punctureil;    wings    fuliginous,  areolft    moderate, 

•"K-    lurvures  ••lii^htly  obliipn* ;    tarsi  simple:    nbdomen  shinin*;, 

'i*|*tihrtuied  ;  ovipositor  nearlv  as  long  as  alHbuneii.     Length  .4:{ 

inch. 

//a^. — i  "a!  i forn  i a  ( I L  K<  I  w a  rd s ) . 

?«— Black;  \if^%  except  coxas  trochanters,  posterior  tibiie.  and 
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tni'si,  and  ntxlomcii  except  first  segment  more  or  leas,  Terruginous; 
line  or  spot  on  nnterku'  orbits  nnH  posterior  orbits  imrrowly  wliiU 
ibIi  ;  antenna;  setaceous,  very  slender,  tlie  fourth  joint  about  Ibi-ec- 
fourtlis  tlie  lengtli  of  tliird,  wliicli  is  long  nnd  cylindricRl ;  meso- 
thoraxwitli  deeply  impressetUougitudinfll  linos, shining,eonfo9ediy 
punctured;  prothornx,  |)leura,  nnd  mctatliorax  opaque,  rugose, 
obliquely  so  on  sides  of  metn thorns,  nliieli  is  truncate  bchiiic), 
witli  prominent  subacute  lateral  angles,  disk  witli  n  subtriangular, 
illKleflncd  iitclosure ;  wings  fuscous  or  fuliginous,  nreolct  moderate, 
nith  side  nervures  slightly  oblique ;  legs  slender,  the  joints  of  the 
four  auterior  tarsi  diluted  and  epiuose,  posterior  tai-si  fuscous; 
abdomeu  impnnctate,  with  first  segment  nleuder  at  base,  gradually 
and  slightly  dilated  to  apex,  bicarinate  on  disk,  black,  the  apex 
BometimcB  ferruginous;  ovipositor  two  thirds  the  length  of  aUlo- 
men.    Length  .55  inch. 

Hab.  Itriiish  Columbia  (Crotch).     Closely  related  to  rohunlu* 
Cres.,  from  Colorado,  which  also  has  the  four  anterior  tare!  dilated, 
but  has  all  the  tibiie  ferruginous,  the  abdomen  black,  with  the 
apex  only  sometimes  ferruginous. 
Cryptni  piatUnui,  n.  >p. 

% . — Hlack ;  four  anterior  legs  except  coxfo  and  trochantcre, 
]>o.sterior  fenioi'a  and  the  abdomen  except  fii'st  segment  fusco-fer- 
ruginous ;  anterior  orbits,  broad  on  face,  line  on  posterior  orbits, 
spot  on  clyi>eua  and  spot  on  mandibles,  white  ;  mesothorax  and 
Bcutellum  shtniug,  rest  of  thorax  rugose,  opaque;  a  well-dcfloed 
arcuated  carina  across  metathorax  on  verge  of  truncation,  and 
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aUiominal   ^cifinont    broad,  ncHrl^*  <iiia(lr;itc,   the    sKles    boiiig 
•tr:ii;:ht,  ovi|>ositur  loii<v.     Length  .45-.70  incli. 

HiK  Fort  Tfjun,  California  (H.  Edwards,  Crotch). 

Cryytms  paeiflevs,  n  pp. 

*. —  Klack :  le^s  inchidin<;  c*ox:c  and  abdomen  cntircl}',  form- 
^;n'iu«:  frbit<«.  interrupted  l>ohind  suinmit  of  eyes,  spot  on  mid- 
tilt-  of  face,  clyitens,  spot  of  mandibles  and  palpi,  whitisli ;  an- 
trnna*  lon^,  sca|»e  In^neatli  sometimes  tini^iKl  with    red;   teguhi; 
r«<Mixh  in  froiit :   inesotliornx  and  sentelhim  sliining,  the  former 
mill  two  deeply  impressed   lines;   metathorax  rugose,  with  two 
urt'iular.  waw,  transverse  earime,  somewhat   confused  on   tlie 
•*.«k.  Intt-ral  angles  subacute;  wings  hyaline,  apical  margins  nar- 
i"«I\  dii«*kv«  :ire«»lct  moderate,  broad,  nearly  (luadratc:  lej^s  lonu, 
•tiik-r,  po«*t«-ri(ir  tibia*  duskv,  their  tarsi   whitish  beyond  first 
;   i.t,  M>iiK'timi-»  the  anterior  coxa*  and  tlie  four  anterior  trochnn- 
*•:«  UiK-ath  are  pale;  abdoiiwn  huig,  slender,  especially  at  base, 
*'■:  iiMi;:,  iuipnnctate,  the  firHt  segment  slightly  widened  towards 
t|.l:iti-i:i1  tu)<crch'fi  promiiu-nt,  behind  which  the  upper  surface  is 
•■UH«li:it  hulcatr.      Length  AU-A\h  inch. 
U\\  Til  I  if.  nil  in  'If.  Kdwrirds'. 

CrtptiiUtUI.  I'r>  ^  Jtii-I.rr     N.it    Cati.  \i    |>    '.'oi 

..     ^ii.:ill.  M.-H-k  :  .'intciiii:i'  with  a  w liitc  aniiiihis  :  four  antninr 

■  ,"  I  \i  I  i"!  ci\;i'   :iiid    lio*  lijilitrr«»,  |Mi-trli«)r  fi'UitU'M    cxri'pl    tip^, 

I    '...1      ijjjrr     1  a*»:il     sriiMlrlit  ■>•    «»f    aU'liMUfU    fiTrilUMn -Us  ;     \\ili:^-» 

•'  -li\:*.ihi   :    l':i'*f  of  p«i>t«'iiiir  lil»i;r  :iud    of  tlir  fir-t,  and    ui'MC 

■*'»i«l   li.i-  -n  i'ud,  JMint  *»f  \\\v\v  laisj,  al>n  of  lln-  tibial  -»pur^, 

"    ••  .  a  uli;ir  -|  oi  at  apox  (»1  alMbiuii'ii  ;  ovipo>i!or  a**  long  as 

•  '^"iiMh.      I.rii;^th  .-.'»  iufh. 

//■'■.    i:iit:-li  roliiuibia  <  Crotch  . 

Cryftoi  Unccps,  u  *y 

i.     F 'jl\'»-lVrni«^iiioU'< :    lu*ad   t-niirrly  blark  ;    palpi   pah*;   au- 

'-'^.y  il.H  Iv  »i\oiid  ihc  lifth  i'»iul,  jiiiiits  ^-lu   wliiti-  above,  third 

'.!i*.   \rr\     l-i|i'/.   ul»oMt    oufllflh    liiU'^ei-    tliaii    fiHiilli;    sutniis   <il" 

*  '"'iX  liv.i»-iii    Ii".-  Maek  ;    iuipre-^-eil    liih'M  i»f   iiii-ti!  holaX    Mark 
'"'♦■■"ii\  ;  a  l.iie  or  siKit  on  tippi-r  njar.:iu  of  pioi  li.»ra\.  It  L:ih.i-. 

•X"!  <>  i:!i-!liini  and  s|Htt  on  p"st««»M!i'llunj.  uhitt- :   nieta' !i"i  .i\ 
■'  *«'..?  •  »in  'I,  :\  \\ell->!i|]uei|  I  lausx  i  i  sr  i  ;mu:i  h,  Inn-  tin    nil'l 
'••V.  r:is    ihi^lrs   ••mall,  ^pihifoi  n>  ;    um^s    rii'»ii».||\  alii.e.  :i.««iKt 
i  •i.'a^'.iia;  ;    lip^   of  pf)*4terit>r   tili.e    an  1  ^-f   Tlieir    tar^i    du-^kx. 
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Bccond  and  third  Jointe  of  the  latter  while;  abdomen  robiiBt, 
minutely  punctured  on  second  segment,  ai)ex  of  first  Begment 
dilnteit ;  npex  of  abdomen  dusky,  ovipositor  long.  Lengtb  .25 
inch. 

Hab.  Oi-eat  Salt  Lake,  Ulali. 
Cijpta*  oallptinu,  B117  (BMt.  Janni.  Mat.  fiiit.,  t   p.  134). 

?. — Ferruginons;  antennie  except  base,  lips  of  twstcrior  tibiie 
and  band  &l  base  of  third  abdominal  segment,  black ;  iiead  nar- 
row, cheeka  flat;  lliird  joint  of  antennie  about  four  times  longer 
tlian  broad,  and  equal  witli  fourtli ;  wings  yellow  with  three  broad 
fuliginous  bands,  tlie  apicnl  one  broadest  and  couHueut  beneatb 
with  the  middle  Ixtnd,  leaving  ft  triangular  yellow  spot  beyond 
areolet,  which  is  small  and  nearly  quadrate ;  ovipositor  longer 
than  abdomen.     Length  .50  inch. 

JJab.  California  (Stretch),  Utah.     The  specimen  from  the  last 
localiiy  is  palci'  ferruginous,  with  tip  only  of  antenna;  black,  and 
the  fuscous  bands  on  wings  quite  narrow. 
Cryptn*  CroteUl,  n.  fp. 

9. — Kobust,rulvo-fcrruginouB;  headsubbuccatc;  an  ten  nee  black 
at  tips,  third  joint  ratlier  more  than  three  times  longer  than 
brond,  and  equal  with  fourth ;  mcsothorax  and  scutellum  shining, 
minutely  punctured ;  pleura  conflucotly  punctured,  opaque ;  ueta- 
thorax  rugose,  opaque,  an  ai-ched  transverse  carina  above  poste- 
riof  truncation  ;  wings  yellow,  marked  as  in  calijitenig,  areolet 
small,  nearly  quadrate ;  tips  of  posterior  tibiie  black,  tarsi  strongly 
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CrTftmi  tmrbatvi,  n.  fp. 

i  .— 2>izo  aikI  fK*iil|)tiirc  of  Crotch ii^  hut  of  n  darker  forni^inous 
('■»I*>r:  a|iex  of  antennas  BUtnreA  of  thomx,  tip  of  posterior  til)i:i% 
aii'l  l>:iii<l  at  ImKe  of  thinl  alHloniinul  segment,  black  ;  nietatliorax 
'Mal>:<iii4.  rouiideiU  suhtriineatc  beliind,  witii  a  bliort  oblique 
«ai.ii.-i  on  each  Hide;  win^fs  fuliginous,  a  paler  patc*h  imniedintel^* 
iv-forv  ami  iNrhind  stigma,  areolet  small,  (quadrate;  othcrwiHc  as 
ill  f'n*trhn,     lA*ngth  .CO  inch. 

Ji'tl.  California  •  Stretch  .  This  may  prove  to  Iw  only  a  dark- 
•  iiiilid  variety  of  Crotrhii, 

Cryftai  rMolatai,  n.  vp. 

'. . — Fulv(Hfi*rruginous ;  head  black,  sides  of  face,  spot  on  mid- 

flit*.  iU|ietia  anil  labruiu  yellow;  orbits  very  broad  behind  eyes, 

but  harrowed  l»eneatli,  palpi  an<l  sca|>e  iKMieath  fulvous;  remainder 

<*r    .-iiitriinH.*   black;    protluirax    except   upi>er    margin,  whole  of 

I'll- It ra.  br«*ad  Htri|N*  on   anterior  middle  of  nu'soihorax,  lateral 

it-;:itiM  r>f  MUtelluin,  ba-sal  margin  of  metatlmrax  and  the  tlauk^^, 

lit:i<  k  :  niesotlitirax  nhining,  sparsely  punctured  ;  scutellum  eloii- 

i!i!*'.  flattcncil,  poIi»lii*4l ;  metathorax  rounded,  deprcsKed  above, 

I  ,\\m  -tt-iit.  without  trausvcr.se  carinie  ;  wings  fiisco-liyaliuc,  darker 

a*,  li:  «  :  tb<'  «'oxa*,  except  posterior  p:iir  above,  8lri|H*  (»n  posterior 

^ll•••l-l   lit'iiratb   ami  tipH  of  tlieir   tibije   black;  aUlouieu   slviider, 

«-<*i-4i  ::iit\  at    l>aM',  <»iuofitli  and    poli**lied,  banal   niar;^in  of  heeoiid 

*»?  I  !i  l.«i\iiii^  M'giiH'Uts  more  or  Icf^s  black,  fir^t  segment  sli^blly 

■:iM«b  I  :it  tip.     Length  ..'>;'>  inch. 

i/i''.  rnlifitrnia  (11.  KdwanU). 

Cty^tu  Sdw^rdli,  n   »|> 

;  Ki'riU'.:inouh,  bhining ;,  head  buecate,  cheeks  swollen;  an- 
*t (.:..«•  nhiiHiinlly  nhoit,  thinl,  fourth,  and  fiflh  joints  each  rather 
"•••:•■  tlinn  twiee  longer  than  broad,  sixth  joint  ipiadrate,  reuiain- 
ii«-f  iraii«i\irM',  apieal  jftints  black  ;  siib-s  of  tluuax  and  h'gs  with 
•jai-i-  ;;btteiinL:  liair^  ;  mesotlioiax  with  a  lew  s<'altering  large 
i -n.i tiiii-H  ;  pleura  hparnily  puiirtnred  ;  nietathonix  nbsfijetely 
**|-1|  tiirvd.  deHtilute  of  carinie,  the  flanks  smooth  and  sliinint:, 
|-<«r*iini   Uwv  HJili  a  broad   shaUow  excavation,  sides  roundcil  ; 

*  :•:«  fiili;jinou'«  or  generally  fuM*o>iiyaline,  daiker  on  apical  niai- 

•  •»*.  «i.iii(  (linen  \eltoHiHli-livaliuc,  subfaseiate  with  fuscous.  areu- 
'  *  tiii-lii:ii«>,  suUpiadrate ;  legs  robust,  the  femora  stunewnat 
•*' »i«ii,  fi#ur  antcrii>r  tarsi  with  dilated,  spiuose  joints,  thi-  inter- 
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mediate  tibise  densely  spiiiose;  abdomen  robtiat,  impunctwrf, 
apex  of  Grst  segment  ratLicr  broadly  dilated,  bHse  or  third  uf 
ineiit  iiinrowly  binck;  ovipositor  about  as  long  as  tbdoM 
Lengtli  .40-.60  inch. 

Sab.  California  (H.  Edwards);  Wilmington,  Cal.  (CMeh). 
Very  distinct  by  tlie  form  of  anlennai  and  legs.  Tlie  color  oftl( 
mngsvariea  greatly. 
Cr;ptu«  pniiiBn*,  n.  tp. 

?. — Doik  rufo-ferrngiuous,  shining;  head  long,  narroir, 
nngiil.ar  in  front,  clieeks  flat,  polished  ;  antennae  long,  seUffW 
very  slender,  black,  scape  ferruginous ;  mesolliorax  and  scuttiloi 
smooth  and  polished,  witEi  a  few  scattering  pnuctures,  tlie  m 
longitudinal  impressed  lines  on  mesotliorax  very  deep  ;  protlilKtl 
and  pleura  o|)aque,  finely  rugose,  obliquely  so  on  pleura; 
thorax  rugose,  opaque,  truncate  behind,  the  verge  nith  a 
carina,  ending  on  each  side  in  a  short  stout  spine,  disk  «rilb 
triangular  inclosed  space ;  wings  dark  fuliginous,  violftcNiil 
arcobt  moderate,  snbquailrate ;  legs  slender,  tarsi  sleniler 
simple,  posterior  libite  more  or  less  fuscous,  middle  of  tbeirl 
pale;  niKiomen  shining,  irapunctnred,  first  segment  with  b 
rately  dilated  apex,  before  which  the  disk  is  strongly  hii 
ovipositor  two-thirds  the  length  of  abdomen.     Length  .55  iocL 

5  .—Very  slender;  dark  ferruginous;  shining;    a  broad 
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!l..in  limail;  incflotliornx  con  vox,  sparsely  ftiul  finely  punctnred, 
«  .III  .1  few  scatteriii*^  larj^er  punetnres;  pleura  and  flanks  of  meta- 
Tli"rax  finely  puni*ture<l,  nliining;  upi)er  portion  of  metatiiorax 
f.itt  !y  !bhA«;rfcne(K  !«ti))opaqiie,  rounded,  without  carina?,  except  on 
\vxi:v  of  the  pOKterior  truncation;  wings  bhickish-fuliginous, 
*t:fin::ly  violaceous,  areoli-t  small,  nearly  cpiadrate;  legs  rather 
o.tiiiir.  tarsi  simple;  ahdouien  swollen  heyond  first  segment, 
p«*i-.<>Iif<l,  iuipunctured,  a|>ex  of  first  segment  dilated,  disk  of  first 
.ind  M'Cf^nd  hi'gments  with  a  shallow  depression;  ovipositor  as  long 
&•*  ftNii»nien      Length  .;'».'>  inch. 

H'ift.  r.ilifornia  ^M.  Kdwanls).  Ilescml)]e!< />(f'i/cux  very  much 
III  r.ilt)r«  lint  the  heail  is  more  buccate.  the  antenine  more  rohusti 
ntth  shorter  ji>intH  and  difierently  colored;  the  sculpture  of  tlie 
iliorax  anil  r»hape  of  the  alKloinen  are  entirely  ditferent. 

•  . —  lUark  :   fare,  eiypeu**,  lahrum,  mandihles.  palpi,  upper  an- 

ttiiMr  nrMK.  line  on  p<iHterior  orliits,  senpe  heneath,  tegnhe,  s|)i>t 

Uitfuth,  and  the  seiitvtlunis,  pale  lemon-yellow;  antenna*  orange- 

\i-'li.«,  lihu'k  at  extreme  tips;  wings  hyaline,  tingecl  with  yellow, 

*\!:tini-  apieal  m:ir«:ins  fuseous;  leg**  yellow,  very  sleniler,  |M»sie- 

r.  -I    I  :i:i-   \eiy    i«'iiu'.   posterior   coxie,  base   (»f  their   troehMiiters 

..' ■  \*  .iiid   lh«-ir  ri'inoia   exeept   Ii;im*.  and    lips  of  iheir   tilM;e   he- 

:.^:i!ii.  )'i:iik;  ahdoniru  vrrv  slmiler,  lenmij-vellow,  base  of  MTMiid 

ri:.'l  !<-lliiH iiii;  ?»e;:uienis  hroailtv  black,  aU<»  a  blaek  spot  <in  :ipi'X 

•  f  t.i-^r  oi-Miiifiit  iK'tWffii  tubereh'N  and  tip.      LenL;tli  ..'».*>  ihrli. 

//j'.  r:ilifi>riii:i  ( II.  KdwardM).     A  very  han«Uoiue  species. 

■tMiUani  |frBcilip«i,  n.  *\>. 

. .  — Kh»n:^alr.  narr»)W,  ■^hiniui:.  unifunnly  fidvnns;  tips  of  iiian- 
*'■-•«,  antriiiiie,  r\r«*pt  ^I'ripe  and  third  joint  brneatli,Mnd  extimie 
^-tx- iif  jMt^ti't  iof  tiliia'  black;  anti*nii:e  long  ami  sb-nder;  nn-'^o- 
*''"::4\  i«roiniiM'ntly  trilobrd,  sparsely  punctured;  niftathorax  ob- 

•  (t'iv  di*pre*»M-i|  behind,  rni:nlose,  with  an  ambulate  (*arina  at 
'  ^••.  :intfiiiir  t«>  which  the  surface  is  sni«)oth  aiitl  sliinin;.;  ;  wini^s 
'^•'■•■i",  affoiii  bmi;  and  verv  narrow;  leijs  long  and  vcrv  ^b-n- 
•^tr.  n|H-i;j:illy  iiu«  posterior  pair,  the  Irochanlers  <»f  which  arc  h.-df 
■  ■•' li  h^tii  of  the  ffini>ra,  the  pi>sterior  trochanter  aboni  diiublr 
'  ■*  i<-ii::i[i  (if  the  anterior  i>ne;  abdomen  polished,  Wv^t  si>:>ni4-nt 
•■■='•.  *ii;»i»lly  nHullen  at  lip,  Ikim?  of  ?4ec»>n»l  .s»'gment  con-^iibiMl'ly 
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cnntracled  ;  ovipositor  very  long,  nenrly  twice  llie  length  urbodj, 
Lengtli  .4fi  infli,  of  ovipositor  .90  incb. 

Hab.  Cnlifornia  {H.  EdwaiYls). 
Ophion  ooitale,  n-  >p- 

9 — Fill vo-feiTugi nous,  shining;  fiiuc  liroaH,  the  middle  tWl 
piiiii'tiirctl,  subtil bcrcul&te  imuicdiatoly  l)ciieiitli  bnse  of  aaMnai; 
L'lj'peua  strongly  punctured,  lips  truncate,  lateral  sulurcs  (iiiillt(» 
of  mandibles  black;  cheeks  swolten;  aiiteonfe  shorter  tliaii 
reaching  about  to  tip  of  second  abdominal  acgmciit;  mesolbuni 
convex,  polished;  aciiteliiim  very  convex;  meta  t  boras  confloLiilly 
ptinctnrecl,  without  transverse  carina,  sutures  of  thorax  narro«lj 
Mack;  wings  subli3'aliiie,  stnined  with  yellowish  at  base  ind^ll 
fuscous  along  apical  costal  margin,  darkest  at  tip  of  tniii^iii' 
cell;  basal  margin  of  third  and  fourth  abdominal  scgmeot)  fl 
an  oblique  mark  on  sides  of  second  segment,  black.  Len^i 
inch. 

Hab.  Klamnlh  Co.,  California  (H.  Edwards).     Readily  Ji 
giiished  from  all  tlie  other  species  known  to  me  by  the  or(i«iDrtl» 
lion  of  the  wings. 
NotDtrkoIiyi  ealifornioni,  n.  rp. 

y. — Black;  orbits  entirely,  broad  beneath  antennae,  Bita  ■ 
clypeus,  mandibles,  pnlpi,  short  stripe  on  each  side  of  meBOtii'ia 
legulne,  spot  before,  niiotlier  bcneatli,  and  spot  on  scnleliuoi,  J* 
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i*li :   Hjiol  on  i*acU   side  of  pliMira  posteriorly,  niul  on  Hanks  of 

iiii'tathorax  ferru^inons;  inotathorax  coarsely*  rcticniated,  snlicon- 

^AVt-:   win<;s  fiiHc*o-li valine,  stained   witli  yellowish,  stiirma   and 

oi-'tal  mrr%-e  Iioney-yelldW ;   lejcs  yellow,  all  the  cox:e,  apical  half 

«.f  |Mt<iUTior  femora  an<l  apical  third  of  their  tihin?,  Mack;  ahdo- 

TMn  (i(iney-yell(»w,  polishe<!,  basal   two-thirds  of  np|>er  edjjc  of 

"vinnd  Mf^nient,  stripe  on  each  side  of  fonrth  se(:;nient,  and  the 

fil-'winL'  seirnivnls  entirely  hlaek.     Len(;tti  .70  inch. 

//•i''.  Oreiron  ( II.  Kdwards).     This  also  oeeurs  in  Colorado. 

AiimaloB  S4wftrdiu,  o.  pp. 

;.^Ferrni;inon.H,  head  and  thorax  elothed  with  a  short  pale 
Mi:iTun«  pnU-M'enee:  head  short,  broad,  yellow,  vertex,  oeeipiit, 
:\[.'l  |Mi^ti*ii(>r  niar^^in  of  cheeks  Mack,  up|M'r  part  of  elieekn  tin>|;ed 
«::li  fririi^inon^;   a  transverse  prominence  immediately  heniMith 

iHitiiiu  i>f  antenine;  antenna*  two-thirds  the  len^^th  of  body, 
f  ^'-ii*,  ihirker  alMiv«'«  tirnt,  second,  and  base  of  third  joints  bhick 
^|'"W' and  \eili»w  lieneath;  tliree  brna«l  stri|H*s  on  mesothorax. 
t!"  ImitmI  oiit-N  euntbient  iR'hind.  pr(»th(»rax  anteriorly,  pb>nra, 
•\<i|it  niiteiinr  niar«:iii,  and  base  of  nn'tathorax,  blark:   metatho- 

■\  Vti\  (■••niM-lv  rrlicnlated  ;  winirs  fiiscohvanne,  darker  lM'Von«! 
•■  -!ii:i  wliiiii    i^  fnlvoiis,  di-iroiil:iI  crll  wvy  .sli«'litlv  narrowed   at 

'••  :  :<<ir  :iiitri  i<M' ji'i's  h(>iu*\  .\fllu\v,tibi:e  and  tarsi  paU-r;  po^te- 
'•■  i*  ^^  l-;:nk. -*'«'ond  Irurlianlir  anil  e\lr«*iiu'  base  (ifrenioiii  I'n- 
'  .'-'i-ii-.  b.i<*-il  half  of  tiliia'  and  the  tar^i,  exn  pt  terminal  iuint, 
^*  ■  -v.  lar-i  t )iii'k(*ni-d.  the  fii  ^t  joint  nearly  thiec  timco  lon«'vr  tliau 
'■  "tl.  :i)>d<'ini'n  ^liininv;,  t'erni^inou**,  apv\  of  lir^l  bn»ad,  nppiT 
'■•1^:.  of  •«ii-iind,  and  tin-  lifth  and  sixth  M"^ni<-nlN  i>ntirel\  blarU, 
'    '^"f  i!.ji-l  an<l  ImuiJii  \arietl  wilh  ru>»ron>.      LiMiirth  .*^.")  inrh. 

//;•     \  :iininiv«  I  •*  l-lanil  (ll»-nrv  Kdwards). 

AaimtloB  califormcum,  n   -p 

•  ■  I  •  !  ( ii'jiiii'ns,  Itmil  :unl  thorax  rlothfd  with  »li<*rt  brownish 
I  ''«•'•  :i<i' :  t";iii',  mbiiN,  and  el\  pens  vrHow,  spot  inrbisin^  ocelli 
'  ■  ■! .  M.ti  nna*  -hoit,  stout,  abonl  half  llir  bnuthttf  body,  scape 
.*••■-•«  U-ni'ath:  •^utures  (»f  thorax  narrowly  lihick  ;  mesothorax 
■  '"»*'.  *parsf|y  piiiietiired:  scntelbim  irilibmis,  Mli<r!itly  fnrrowi'd 
^i»  liir  middle;  nietathorax  coarsely  r»*ti«'nlat»M|.  d«*pressed  and 
*  ■■■•i:ir:i\i-  abii\(>;  \vin;:s  tin;^i'il  with  \fllowi*.li-t'usi-ous,  »larkir 
""*'■(■*,  diM'oi  I  In  1  ri'll  iif>t  narrownl  at  linsr ;  four  anterior  h'i^s 
•    •n-villow,  poHterii»r  pair  fidvtins,  with   tips  ol"  femora   and  i>f 
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tibife  black,  tnrsi  yellow,  tlitukenGil,  fli-9t  joint  twice  the  length  of 
souond ;  alidomcn  sliiuing,  basal  half  of  upi^ci'  edge  of  second 
segment  and  upper  edge  of  flttli  and  sixth  segments  black,  lower 
margin  of  apical  segments  tingod  with  blackish.    Length  .65  inch. 

Hab.  California  (H.  Edwards). 
AnomaloD  T«rb«ioiD,  n-  tp. 

%  9- — IMnck;  bead  large,  face  narrowed  beneatb  ;  nnrrow  orbital 
line  on  cneh  side  of  face,  dot  at  si)mmit  of  eyes,  spot  beneath  cjcs 
and  mandibles  except  tips,  yt-'llowisU;  antenna:  siiort,  about  as 
long  as  head  and  thomx  togetiier,  entirely  black  ;  thorax  imma- 
cnlate ;  raetalliorax  reticulated,  grooved  down  the  middle  ;  wings 
fnseo-liyaline,  discoidal  cell  very  much  contr.tctcd  at  base  ;  legs 
rufo-fcrruginous,  coxie  and  troclianters  black,  posterior  tibifc 
fuscous  in  9,  their  tarsi  blackish  in  ?  with  basal  joint  slightly 
thickened,  and  in  %  with  second  and  third  Joints  ferruginous  and 
basal  joint  dilated;  abdomen  yel low ish-ferrngi nous,  upper  edge 
of  second  segment  and  the  fifth  and  following  segments  black, 
sonielimce  only  the  apex  of  fifth  segment  is  black.  Length  AO 
inch. 

Hab.  California  (H.  EdwanU). 
Attomklan  mutiatom,  □  >p- 

% . — lilack ;  head  and  thorax  clothe<1  with  short  pale  pubescence ; 
head  not  wider  than  thorax,  cheeks  prominent ;  orbits,  face,  cly- 
l>pns,  labrnm,  mandibles  except  tips,  pnlpi  and  scape  beneath, 
yellow ;  antennie  about  half  the  length  of  body ;  posterior  middle 
of  mesotUora:!  depressed  and  transversely  rugose;  protUurax  and 
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t!ii  Icnsitli  of  )>o(1y,  binrk,  brown  hciipntli,  scape  >r11ow  bciicnth  ; 
l<:<tiiMrAX  in  front  nml  iiloura  liononth  Mack;  nietatliornx  reticii- 
!:.:•  i.  tUfply  s:ilcatc  down  the  middle,  %vitli  n  short  arcuated 
(nr.iiiiHii  eneh  side  near  base;  wings  yeliowish-h valine,  diseoidal 
M..  ^.;;;htly  narrowed  at  base  ;  tips  of  posterior  tibiie  dusk^*,  their 
'.a>.  «!i-iider,  yeIIowir«li ;  a)Hb>nu*n  fthining,  with  upper  edge  of 
^ti  'i.<l  iiid  ffillowintx  segments  narrowly  black.  Length  .50  inch. 
//»'•.  Ore;;on  (II.  Kilwards). 

CtSKpUi  miyor,  n  -p. 

i  —  Klaek,  opnipie,  chithed  with  short  whitish  pulK'sccnee, 
ii.":i'ltij*«?  on  faee  and  metathorax  ;  mandibles,  palpi  and  te^ruhe 
•iij.'  n\il|iiw ;  a  infl  of  long  pale  pnbescenee  on  ea<'h  side  of 
<"  it'iliiin:  niidille  of  metathorax  lon<ritu<linallv  eoncave  and 
:r3r:<*iirMlv  rieicnhited  :  winys  hyaline,  tinned  with  vellowish,  a 
i  M  .  *iniiky  at  lip**,  areolrt  large,  rlmniboidal :  anterior  legs  vx- 
I*  |t  i  MM' of  <ii.\:e  and  trochanters  and  femora  bcnf:ith,  intcnne- 
<:■■".'•  rriK'hnnt«-rs  nnil  femora  above,  their  tibia*  and  tarsi  ontirrlv, 
^i'-i  :i  ^Ui\n:  on  outer  i«ide  of  posterii»r  tibiie,  lenion-yellnw  ;  tour 
a:  iMir  nil ;» IK'S  blark  ;  alNb>nien  shining,  ferruginous,  base  of  first 
*■:"»' «»i,  it*  :i\n'\  abov4',  upper  surfare  of  second  segment  and 

•"  ■  f  ti.iiil.  l.|;u  k.     I.«'iii;lli  .7.'»  inili. 

'■    ■.  \  aiiroijvrr's  Nhuitl  <  II.  Kdw:4nU).      A  fine  large  spveie'*. 

Litarrn  californiea.  r.   •! 

'  --Im:i(  k,  Hliiuiii^;  mandible*.,  palpi,  Ncapc  bciH-ath,  find  trizuhi' 
:'  -  ^^  .  t1:ii:flliiiii  ti  stjiccniis  liciirath  townnU  the  tip;  metath«irM\ 
'  ;.*-.ir^tlv  riiizuliise  l>ehiiid  ;  ^^iiiLl**  hvaline,  iridi'««»"ent,  nieolet 
••■■..  |f(ii*lateil  :  U'Lii  fulvo>rerniginoii<,  fmir  iintrrinr  e<»xie,  antl 
^  ■■'••  tiiM-liaiiters  M'llow,  ba«»e  of  p«>slerior  liliia*  ami  of  tlieir 
•■■V  iriliin i<*li,  pi>*«t('rior  roxa*  and  base  <►!*  their  troehantiTH 
-'^.inni'U  apieat  margin  of  ^er•liid  al>dMininal  segiiu-iit  and 
^i  <  i.-iiC  III'  tiiird  t'eniiirimMis.  LiiiL:th  .."»0  ineh. 
'/       >:ni  lh«'.:o,  Calirfiniia  ((*P»teh). 

•••frekorw  irtdMCtni.  n   »|. 

•  ^  I.ntiti-tt-stat-(-i>u*i,  po|i<.hed  :  tips  of  mandil>h>*i.  spot  behiml 
^'''-!'t.  )>:iek  «it  head,  thiet*  bri»ad  stripes  on  mestithorax,  bmad 
I*.  )»a«i-  iif  mi'tathmax,  pleura  beneath,  and  fiist  abiloininal 
••■.'•lit  I  \i  i-pi  tip,  blai-k  ;  anteiime  Umn  and  slembr,  fn*i<'nn«., 
I  *  '  •  it  liaM'.  -i-apr  beneath  lule«ins  ;  t«L.Mihe  w  hile  ;  w  ini:»«  h\  alini-, 
••  '  *Ui\\\   Ullle^eent;   legs  pale,  lips  ot'  pi»sleiior  libne  and  of 
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tlieir  tarai  blaikisli ;  aides  of  second  abdominal  segment  and  the 
npicat  segmenls  more  or  leas  stained  with  fuscous.  Length  .25 
indi. 

Hab.  Calirornia  (Behrena). 
Prlitomarn*  pagiflgai,  n.  tp. 

9. — Black;  orbits  and  cljpeus  ferruginous,  mandibleB  yellow, 
nntennie  entii'Cly  black;  tpguiiejcllow;  wings  byaliiie,  iridescent; 
legs,  including  coxk,  ferruginous,  anterior  pair  pnler,  posterior 
trochanters,  tips  of  tiieir  tiliia;  and  tlicir  tarsi  more  or  less  dnsky, 
femoral  tootli  robust;  abdomen  polished,  ferriiginotis,  first  seg- 
ment except  apical  margin,  basal  tno-thirdn  of  second,  and  Itose 
of  remaining  segments  more  or  less  black ;  ovipositor  tbrcc-fourlha 
the  length  of  abdomen.    Length  .30  inch. 

Hab.  California  (U.  Edivards). 


$. — Entirely  black,  shining,  robust;  head  and  thorax  cluilted 
with  short  black  pubescence ;  antennte  tinged  with  brown  ;  meso- 
thorax  strongly  and  rather  closely  jiunctured ;  ecutelluin  gibbons, 
coarsely  punctured  ;  metathorax  coarsely  rngose,  opiiqiie;  wings 
dark  fuscous,  paler  towards  tips,  violaceous;  abdomen  sliort, 
robust,  poltalied,  impnnctured.     Length  .45  inch. 

Hab.  California  (H.  Edwanls). 
Entutai  ulo^pu,  n.  rp. 

%'i. — Black,  shining;   thorax   cloacly  and   finely  punctured, 
metnthora.x  finely  rugose;  wings  fuliginous,  strongly  violaceous; 
I  iilid   llliiie  mill   iiosleri 
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•T  le**  varieil  with  fiilvoiig;  nlKlomcn  fulvo-fcnujxinouR,  llu»  first 
*«  ^iH-nt,  fXi-oj»l  a  felripe  ahov<»  and  spot  at  tip  above,  and  also 
*:■  't  «»n  tatli  ^iile  of  all  llii'  s^frnuMitH  l»cconiing  larger  on  apieal 
*•  ^iiifMlA,  yellow.     Length  .TU  ineli. 
//'i\  ralifoniia  (H.  KdwanU). 

liMltptu  imBOziai.  n.  rp. 

*  .  — H«ini'V-yeMiiw ;  face,  cly]KMis,  mandibles,  except  tips  and 
j-1  ;  ■.  tf:ri»!:e.  spnt  lK*fr»re  and  spot  iKMieatli,  pale  yellow  ;  antennie 
'••J  nii*l  **U'ndcr,  «hi>ky  at  extreme  tips;  larjre  Npt»t  on  pleura 
\  ••-atli.  and  i(iil<*4  and  tips  of  metatliorax  more  or  less  lilack  ; 
«  1  -•  liyaline,  iridescent,  stigma  luteous.  areolet  small,  i>i'ti<»lated  ; 
*:<»:i>:i^  anil  blender,  four  anterior  eoxie  and  trochanters  pale 
^*  •»  :  .ilNlomen  daik  honey-yellow  or  fulvous,  base  of  first  se<j- 
•'..'  :.i  i<iai  k.  apical  M*};mcnts  more  or  less  varied  with  dusky  :  first 
•^.tn^Mt  *lraii;lil,  not  slender  at  base  and  sli;»htly  dilated  to  ai>ex, 
^'.tr:i;  tiiU'rcIen  lar;;e  ami  prominent.     Len<rth  .^Ui  inch. 

//•''.  Lake  Quennel,  Kritish  (*olunibia  irroteh). 

■•mImu  ttrttckii.  B  »p. 
..-'•paipie  bla«-k  ;  head  rather  swollen  behin<l  the  eyes;  i-ly- 

•  v  i:i:indlble»i  eXf'ept    lip*i    and  >cape    liepeath  luteous;   siib'N   nf 

■''..'•i.\    tiiit:<'d   ^^ith  dull    ferriiijiMnus :    nietathorax  nith  :in 

••■I  t  !ii:i^;iir  riMitral   area;    te|L:iil;e    ycllMWJ.sh   white;    win^s 

• .  jii'li-ocehl,  st ii^nia   luli'nu**,  are»»let   •^niall.  triaiiLiuhir.  ^^iib- 

.•i.i;   Ii-.^^  <*lfiider,  and    with  CMxa*,  pale    lerni;^iiiun'».  fmir 

■  ■•  ■  I  ."Xie  l>«iira(h  MUil  their  trm-hanter^  yellow;  tip^  nf  I'dur 
-  '■  "I  lai«ii  and  p<»**teM«ir  jtair  niiM'e  or  li'ss  fii»i'(»u*«;  al'dnnien 
•  ;•'•.. ill  •!.  rniel\  and  «len>ely  s<Mdplured,  ijrpressrd  at  basr, 
'  ••   ••  ^iiH  nt  \eiv  •»lii:htl\  curved,  i>raduallv  dilated  ti»tiii  \\hi«h 

•  •<!,  iippt-r   Miilaee    fiat    and  e\en,  the   lateral    niamin   liiicly 

•  .  iS.*;'!!--*  iif  Mpex   \ell«»w:   latiial    niari:in,  brnad   at    tip  and 

■  :,  »r..  u  apii-al  margin  «»f  all  the  srixinent^ — sinmt  imrs  indis- 
■  t.u  •.•Mi-ii-l  and  thiid,  pale  \elliiw  ;   s»eMii(|  and  tliiid  .seiinnnls 

•    •..■!.'iji^  iihi:»'l  with  brnwn.      Length    -7  ineh. 
//  ■'■     <'ft!5lMMii:i  (Streleh). 

MvmUibi*  altBtiaaat,  II   *|> 

.  ->!iii«ler.  blaek,  head  :ind  thorax  with  •^liort  pale  piibe^- 
«•:«'•  .  In-ad  Nhm  t,  sniibih'eate  ;  antenna*  l<tiiijr,  curved  altip,  nteta- 
::i*'rtx  flat  mill  declivous  beliin<l,  with  caiinale  sides;  seut<  Ihun 
.'/;j«::iudtiially  <*iimpreHiti'd,  eonvex  above;  nielathorax  rou^lumd, 
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subsulcate  on  each  Bi<1c  ofmiddlc,  spirAclea  sinnll,  circular; 
whitish  ;  wiiiga  hyaline,  benutlfuUy  iridescent,  sligmit  mlli 
fuscous,  areolet  5-angiilar,  with  thickened  iierviirea;  legstoni 
very  aleuder,  feniiginoiiB,  cosbb  and  trochanters  black,  lips  of] 
terior  Temora,  their  tibiie  and  tarsi  more  ov  less  dusky;  alilM 
subsessile,  slightly  widened  to  tip,  spirndes  placed  a  Uulet«lii 
the  middle.     Lengtli  .30  inch. 

Hab.  Aleutian  Islands  (H.  Edwards). 
Keialeiai !  Intat,  n,  «p. 

%. — Black;  face,  clypeus,  mandililea  except  tips,  pBl|>i,M 
bcnealli,  spot  on  each  side  of  mesothorax  in  front  diTJdedhyl 
(ircased  line,  spot  beliind  anterior  cosse,  tegnlse,  short  line  l<eni 
four  anterior  cosib,  trochanters,  femora  and  tibite,  posteriori 
chanters,  extreme  base  of  llicir  femora,  basal  two-thirds  of  i 
tibiit,  and  abdomen  except  two  apical  segments,  all  pale  ytffi 
npex  of  flagelluni  fulvous  beneath  ;  wings  yellowish  liydln 
areolet;  legs  slender,  all  the  tibiie  honey -yellow,  claws  ris 
abdomen  snbpeliolated,  suhclavale,  being  gradually  broaAff' 
tip,  the  first  and  fourth  and  fifth  segments  often  stained  wiUl 
voiia.     Length  .35  incli. 

Hub.  Vancouver's  Jsbtnd  (H.  Edwards). 
HsioleiDil  rnblgiiioaas,  c.  «p. 

% — Fiiivons;  face,  clypcus,  mandibles  eseept  tips  ( 
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drti^-Iy  fti*  111  pill  Tit  1,  opaque;  first  segment  broad,  with  two  stronp^ly 
iU-iatttl    longitudinal    carina*   on   middle   extending  to  the  tip. 
lirn^ith  .*25  inch. 
Hah,  Fort  Tejon,  California  (Crotch). 

Tryykra  Isforiai,  n.  ip. 

*  .-*I»lafk,  nithiT  shining,  clothed  with  a  BJiort  pale  Hcriorous 
I  ■■.^^-.-eiice  ;  a|)ex  of  dypeus.  niandil>le8  and  teguhe  3*ollow  ;  an- 
*i>MLf  )»:de  1>eneath  at  tip;  wings  hyaline*  iridescent,  stigma  fus- 
(  •(>.  pnlc  at  base,  arcolet  small,  rhomhoidal,  pctiolated  ;  four  an- 
t(-n<>r  Ir-^H  yellow,  coxii\  trochanters  and  femora  beneath  black  ; 
i-Mi-rJiir  fi*niora  robu<it,  ferruginous,  black  at  base  beneath  and  at 

•  \trtine  tip,  c<»xas  trochanters,  tibia*  an<l  tarsi  black  or  fuscous, 
thr  iilii.i-  niMfve  with  a  yellow  stripe  exteniling  from  base  n<*arly 
*•••  ti|>,  rinns  simple;  abdomen  subchivate,  ferruginous,  the  first 
••.•intnt  cntin*ly.  secon«I  except  apex,  and  base  more  or  h-^s  of 
rriiLiiikihi;  Hei^mcnts  black;  tirtit  sc«;inent  sliLrhtlv  narrowed  at 
'a*^.  iioi  carinate  above.     Length  r2b  inch. 

Ifi-'.  ("aliftirnia  (II.  K<lwards). 

Tryykoi  ealifoniisni,  a.  »p 

*:  i .— r*luik.  •»ljiiii!ii:,  clypeus,  m:ii»«libl»*s,  palpi  an<l  tegula-  \el- 

«.  Ltri'l  !:illi«r  bii»:id;   Wirv  with  an  elevale<l,  tlatteued,  stnmicly 

• '  .t>  1  -|<:ire  on  t  In*  miildle  ;  uictatliorax  with  two  appri>\iiii:itr 

.: '.i:iiii:il  i':uiiiii-  f»n  di«*k,  tuo  on  e:ich  side  and  a  ein'iilar  *mv 

'  ■  .■    - 'iti-IIiitn  t  i»n\ex,  deeply  «*xcavate«l   at    ba^v ;  wiii!^-.  Iiva- 

■.'i:-'mI    •'iiiall.  ii'*li<|Uf.  pelinlated:   lei'.N   rolm^t,  fulvo-l'i  i  rnLii- 

'■  ■-.  >  A.i^  aii'l   triMhantei>»  Maek,  ftnir  anterior  tibia*  and   t.-ir^i 

»'.  !jj'«»  iif  p"-ii'iii»r  fenmra,  llirir  tiliia*  an«l  tai>i  nmri-  or  |in^ 

'  •  ■    -  «'r   bl.uk;    alMbmien    l\'n u;^inon«*  or    fnl\on**.  .sonirlinie-i 

•  •  *• :  nij-n'iu*',  in  i  tlir  fiist  M';^^nn'n!  •»nly  i?»  blaek  uitli  apieal 
>  .:  I.  !''ini:^nh<in*«.  in  *  the  iiiHi  an-l  «»l'ten  nmie  nr  less  nf  ilic 
■*'   ' !" n-l  ai.d  third  sru'inents  ]»lark  ;  first   srmnrnt    at    l^ase 

■'  '  \>  *.  •  ^i<  :ii  mate.      Lehiitii  .'Jo  imli. 
'■'•  -  >  III  l»ii':^'»i,  ralil'oinia  (rn»t»li). 

K'rtmfabiobicurellui.  ti   -i 

•  ■     I'l.-'uk.    -ii.niii'j  ;     licail    bmail  ;     fari-    broad    ami    flat !i  iin). 

*    *'   ■'  *■     l/tnii-l;   spot  on  nrmiliMi-s  :iud  [talpi  dull  test  mi-.  •  im^  ; 

'*  '  '-r   \    niihnt«ly  piinetnicd:    •.iMit«lliini   et»h\i'\:   ni«t:iMi-  i  ;i\ 

*  '  **:"iijlv  eU'vatnj  Inns;  wiu-^*.  Ii\  altn«'.  an-o]i-t  oli|ii|i;i  .  -  I'l- 
:•      ■■  »tri|;    ir:»H  hnbliibuHt,  b|:u'k,  tips  of  tViuora,  a  line  on    |i«»ste- 
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rior  pair  above,  ai>i1  all  the  tiliis  and  tiirgi  rerruginoiis,  tips  of  |M>Bte- 
I'ior  tibitG  and  tarsi  dusky ;  claws  pectinated ;  abdomen  Bnbsessile, 
subuoni pressed  nt  tip,  first  segment  broad  at  tip,  and  strongly  nar- 
rowed behind  tlie  tubercles,  npcx  of  second  and  the  third  and 
following  segments  more  or  less  rerriiginous.     Length  .30  iach. 

Hab.  Calirornia  (H.  Edwards). 
CtanUtM  eftlifomI«ai,  n.  (p. 

1. — Black,  clothed  with  a  short  fine  pale  pubescence;  face, 
clypeiis,  mandibles,  palpi,  tower  part  or  cheeks,  scape  beneath, 
sides  of  collar,  tegiitic,  spot  before,  another  beneath,  spot  on  ul- 
terior margin  of  pleura,  tip  of  scutellum,  lateral  apical  margin, 
post-sciitelhim,  four  antei'tor  coxee  and  the  trochanters,  and  apicnl 
margin  of  second  and  following  segments  of  abdomen,  all  white; 
llsgetlum  lutcous  beneath ;  broad  stripe  on  each  side  of  meeothorax, 
scutellum,  and  pleura  ferruginous;  wings  hyaline,  iridescent, 
areolet  present;  legs  fulvous,  ti|)B  of  posterior  femora,  their  libide 
and  larsi  black;  claws  j>ectinate ;  abdomen  subclavate,  sessile, 
the  white  bands  broader  ou  apical  segments.    Length  .22  inch. 

Hnb.  California  (H.  Edwards).  A  handsomely  marked  species. 
Ssoslini  bTnnnlpM,  n.  rp. 

9 — Small,  black,  smooth, and  polished,  impuuctured;  antenuie 
brown  ;  metatUorax  with  conical  central  area;  tegulie  pale  brown- 
ish ;  wings  liyaline,  areolet  present ;  legs  short,  robust,  brownish- 
fulvous,  femora  very  much  swollen,  coxn;,  trochanters  and  femora 
beneath  black,  poste nor  iWnte  and  tarsi  fuscous,  paler  at  base ; 
nliJumen  above  perfectly  Bmoulli.  liis 
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on  cai'h  »i«lL\  and  four  anterior  cr>xne  and  trochanters,  white  or 
\ill*>«i«h-irtiite:  otherwij^c  inarktMl  as  in  9,  except  that  the  mark 
It  fMn*  tv^iila*  is  htr^e  and  cuneiform,  and  the  lateral  Rfiots  on  alnlo 
int-n  ar\'  iMimetimcH  connected  l»y  a  narrow  line  on  apical  margin 
if  tiie  HOLinK'nts.     Length  .27  inch. 

//'i'.  Cnlifornia  ( I  (eh  reus.  ?  ;  H.  Edwards,  %).  This  pi-etty 
*|ii»  u->i  iK'f  urn  also  in  Colorado. 

lunteiBcttlni,  n.  »p, 

'  : — ISlark:  fact*,  anterior  orhits,  lower  part  of  cheeks,  cly- 
l<rt:4.  inanililileA  except  tips,  Hca|)e  beneath.  twr>  longitudinal 
^i;.|i"t  Oh  nienothorax,  the  lateral  margin  l)efore  teguht*,  broad 
>::]•«- i>n  M'Utellum.  |»ostftcutelluin,  tegulie,  siK>t  before,  short  line 
Um-»*Ji.  anterif»r  margin  of  pleurn,  tri furcate  mark  lK.*neath, 
Miti  [:\|  line  between  pleura  and  metathorax,  narrow  line  on  tip 
••<lii«t  Hi*'jnu-iit  of  abdomen  not  reaehin*;  the  side,  rather  broad 
l-snl  .it  tip  of  Hei'<»ntl,  third,  and  fiiurth  segments,  and  spot  mi 
(AtliojiU*  nt  b;ts4'  of  fourth  segnx'Ut,  all  white;  wings  hyaline, 
irr  Ml  MAUting;  U*gs  fulvouM.  four  anterior  coxje.  lips  of  p»)slr- 
n<r  I -All.  nil  the  trorhanters,  four  anterior  legs  in  front,  and  broad 
*.t i.'::ii<«  tfii  posteri«»r  libiu*  while;   extreme  base  and  apical   third 

'  1  ■"»!.  iiMT  til»i;i-   bbirk,  their  tarsi ;  ba^e  nf  alMi(»!u»*n 

,  i;!« .   pMnetuifd.    rijK'X    shinini;.  a    transverse    in)press4>d   line 

•  ij'l  :ind  tliird  segments.     Length   :i'l  ituU. 

//  '-.  rrtliloMiiii  (II.  I-Mward>).  Ivisilv  ree<>i;nizeil  bv  the  two 
■'■  *'.ii.i  uiiit**  Miipe^  on  nie^filhorax  and  while  band^  on  abdomen 

Imki  decoratai,  n    »|>. 

-  Iilack  :  face,  anterior  «»rbils.  lower  parts  of  cheeks,  elypeus, 

■  •  '!     IN  ■».  palpi,  seripe  lM*nealli,  two  Htripes  on  niesotliorax  ab- 

'  :•  <     '••!  JMliind  and  eoiitliieiit  anterioily   with  broad  lateral  mar- 

i:.'..  •.!.  t  iif  M-tiii'lhun,  poHtM'titrlbini  wiiii   line  on  earh  si<le  ex- 

i«:-»:ii;;    ti»    li:i««»'   of   ujfiv:**,  narrow    nnteiior    margin    of   ]ileura, 

I'M  «\ii<.t-  bill*  oit  each  Hidr,  siitural  hue  bctwiM'n   pU«ura  and   me* 

:i:;."i;i\.  tfjuLe.  >.pot  U'ftire  nn<l  aiX'ther  Ik  iiealh.  all  pale  \eIlow  ; 

•  ■iij*    li\  :din«'.  aii*otet    present;    ie;;s   pale    fulvous,   alt    the   coxa* 

aiit  *;>N  Ii:iiitri*«  uhile,  pi»sterior  eo\{e  black  at  hase  beneath,  pos. 

;•  r  •  r  ::ti»i  Mai  k  ;  alMlomen  shining;,  with  fn'**t  and  baM>  of  s«'<-oii«l 

••^ii.«ii!^   iMip^li   and   dull.no  transverse  impressed   lines;   apit-al 

::    :  1  of  iMr'ind  sct^inrnl,  the  third  and   apieal   half  of  fmiitii  fiil- 

i'.:i-.     A    \i'llowis|i    bund    at     base    of    tliird    segment     ilittM  lilptrd 
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inedintly,  bnenl  inargin  of  fourtU  segment  narrowly  pale  yellow, 
broadly  inaigined  behind  with  black.     Lcugtb  .S3  incL. 
Hab.  Califoinia  (U.  Edwards) 


%  9- — Black;  si>ot;  on  middle  of  face,  clypeiis,  maDdiblcs,  palpi, 
broad  lateral  margin  of  mesotlior.ix  hooked  in  front,  teguire,  siwi 
before  and  one  beneath,  pale  yellowish ;  wings  hyaline,  irideBccnt, 
areolet  wanting  ;  four  anterior  cosie  except  base,  their  trochanters 
and  tips  of  posterior  coxte  white,  remainder  of  coxte  black,  femora, 
tibiie,  and  fonr  anterior  tarsi  fnlvoits,  posterior  tarsi  blackish; 
abdomen  9  subcomprcsscd  at  tip  and  shining,  no  transverse  im- 
pressed lines,  first  and  second  segments  rouglily  sculptured,  apex 
of  second,  the  third,  and  more  or  less  of  fourth  segments  ferru' 
ginous.     Length  .33—25  inch. 

Hab.  California,  ?  ;  Vancouver's  Island,  %  (H.  Edwanis). 
Xstoplu  Edwudfii,  D.  ip. 

ti.— Short,  robust,  black,  o|)aque,  roughly  sculptured;  face, 
anterior  orbits,  labrum,  palpi,  scape  beneath,  upper  margin  of 
protliorax,  narrow  apical  margin  of  scutellum,  spot  on  each  side 
of  nictathornx,  spot  .it  tip  of  four  anterior  coxib,  all  the  trochan- 
ters, four  anterior  femora  in  front,  base  and  apex  of  posterior  pair, 
all  the  libia>,  four  anterior  tarsi,  and  base  of  posterior  pair,  drat 
abdominal  segment  except  base,  spot  on  each  side  of  second  seg- 
ment at  tip  and  apical  margin  of  remaining  segments  broader  on 
third  and  fourth,  all  yellowish-wliite ;  thorax  closely  and  strong^Iy 
jnmctured ;  wings  subbyalinc,  tinged  with  fuscous  es[>ecially  along 
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n»-  rt*   aliovc,  Mnck ;   ovipoftitor  as  long  as   body.      Length  .85 

//o*..  Vancouvi-r's  I^lnnd  (II.  KdwanU'. 
Zp^i&lUfl  t^Qracicof,  n.  vp. 

\. —  Uhu-k ;  tip  of  clyiHnis,  mnmlililes,  and  Rcapc  beneath, 
>•  ••»!*;  faii*  with  sliort  pale  pubescence,  flypeus  witii  b)ng  pale 
:  rt  :*-.  piiipi  nhitisti;  niesothorax,  scutolhnn,  pleura,  and  thinks 
if  ii:t-::i:iii>i'nx  fi'rru<;in<)UH  ;  middle  lobe  of  niesothorax  gi))lNnis, 
\*  ;>  {-ii'iiiiiiriit.  smooth  ;  metatliorax  finely  ru^ulose,  clothed  with 

•  \"Tl  p:tle  pubescence;  lower  margin  of  prothorax  and  teguhe 
«i.:tr:  hIu^h  hyaline,  iridcNcent,  areolet  small,  triangular,  suit- 
}«  ^••!:ittd  ;  legs  very  slender,  the  anterior  pair  entirely,  middle 
*.:••<  ituuterH,  femora,  antl  tibiie,  pale  yellow,  middh>  coxh%  lioney- 
\-!."W,  pale  lienenth,  their  tarsi    blackiNh,  jioMterior   r«>xje,  tro- 

•  :  .liiNrs  In-ncath  ami  femora  bright  ferruginous,  their  trochanters 
a'<«\«-.  tiM:e  and  tarsi  black  ;  alHlomen  h>ng,  narrow,  black,  imnia- 

•  ii.iN-.  tinel\  M'ulptured:  ovipositor  as  long  as  the  bo<ly.  Length 
-* '»  iii«h. 

y/i''.  V:ini-ouvi-r's  Island  ( IL  Hdwards). 

PiapU  Behreniii.  r;    m- 

'  i  r.'.Mik  ;  p:d|ii.  te^juhe  an<l  -p«)l  in  front  while;  nu'solhorax. 
*..  !,  ii:..   :iii-l    p'.iiira    >hiliini:,   the    former    liiiely    aiid    spaiNely 

:..':i:,  1:  wmj**  li\  :dine,  iriihscenl  ;  leirs  rul\»»nN.  :interi<»r  pair 
:  I.,  i-i  ffiiiT.  e«i\:e  blark,  middle  tibia*  witli  wiiitish  annulus  ; 
;•  -:•  r  .1  tji'-e  bhuk,  with  broa«l  whil**  aniiulus  towfird*.  binr. 
"  .  .:  '-ii  *i  hlark  niiMe  or  less  white  at  base  nf  all  the  joints  ;  :ibib>- 
•:  .  -.i   ••;n»iiij|\  punctured  and  finely  pul»«"*c»'iit.  apit-al  miiriiin  of 

•  .  -•  jiiitiitn  iiairi«\\l\  pall'  or  ferrnt:iiioiis,  sides  of  the  seiinicnls 
«   *      t*  rr i)L'iu*<i>*«  -ixit.  i>r  m<M'e  or  le«s  broadly  margined  ^\itil  t\*r- 

•  .*   '.•»:*.    i.\  ipii".;!'^  iif    V   short.       LeniTlll  ..'!.'»-.  I'Mnell. 

// .  ■      ( ':iliriirili:i  'jiehreusi.      A   Very  ctHumon  *»pecies. 

lABproaotA  K«hdB,  ii    •!• 

---JSiatk.  i-hilhi'd    with    short    pale    pubcMMMice  ;    Un'v  ye|li»w, 

•  .r ;.  I !.[»»■  Imi^it (idiual  bhiek  stripes.  Nnnift ime-  broken  into  s|iiii*.'. 
«  .-.|«'i:s  \i!l4i\\,  with  b:is«d  margin  or  spnf  on  each  side  blm  k  . 
;•  ir.  ji'  li  «.  «  xcept  tip»*,  an«l  palpi,  y»'ll«iw  ;  leguhe  and  s|»..t  |.i  I*. m- 
i!i  i  -■  im  tinie**  a  sjKit  on  each  siiU'  of  niesothorax  in  froni .  lellnw  -. 
!j.«  •■••h'Tix  deiiMl\  punctured  :  wings  hyaline,  more  or  h-*.  t  in^'e  I 
«.*.-.    ^tihjwjith,  tegnhe  and    basnl    nervures   pale,  areoUt   suiall. 

20 
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subrhnmlmidal,  petiolatctt ;  Icga  fulvous,  four  anterior  cotlx  more 
or  less  beneatli,  tlieir  trocliaiiters  and  line  on  tbeir  femora  beneath, 
j-ellow ;  four  anterior  coxic  at  base,  posterior  pair,  ami  the  basal 
trochanters  black,  posterior  tarsi  blackish  -,  abdomen  slender,  fer- 
ruginous, first  segment,  except  tip  and  sometimeB  the  tiro  or  three 
apical  segments,  black.     Length  .45  inch. 

Sab.  Lake  Lahache,  British  Columbia  (Crotch). 
LamproBota  Tivtda,  d.  >p. 

%, — Black,  clothed  with  a  short  pale  pubescence ;  face,  anterior 
orbits  not  reaching  summit  of  eyes,  elypcus,  mandibles  except 
tips,  palpi,  scape  beneatli,  line  on  anterior  lateral  margin  of  meso- 
thorax  dilated  and  hooked  in  Tront,  tegulie,  spot  before  and  one 
beneath,  pale  yellow ;  tip  of  scutellum  pale  ;  wings  pale  yellowish 
hyaline,  areolet  subrhomboidnl,  petiolated;  legs  fulvous,  foar 
anterior  coxr  and  trochanters  and  their  femora  and  tibice  in  front 
pale  yellow:  base  of  posterior  cosre  more  or  leas  black,  their 
tarsi  fuscous;  abdomen  yellowish  fulvous,  first  segment  except 
npical  margin,  black.    Length  .45  inch. 

Bab.  Vancouver's  Island  (H.  Edwards), 
lanproaota  Mguli,  n.  tp. 

% . — Smalt,  black ;  face,  anterior  orbits,  lower  part  of  eheeks, 
clypeus,  mandililes,  palpi,  scape  beneath,  two  slender  Btri|>eB  on 
mesothorax,  confluent  in  front  with  broad  lateral  margin,  collnr, 
scutellum,  large  mark  on  each  side  of  pleura,  tegulie,  spot  before 
and  one  beneath,  and  four  anterior  coxie  and  trochanters,  all  yel- 
lowish-white;  spot  on  flanks  of  metathorax,  remainder  of  legs, 
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vmnl!.  ^iil»|M.*tio1:itc*il ;  logs  fulvous,  four  nntorior  coxa*  white,  pos- 
it-nor  titii.if  more  or  loss,  aihI  tarsi  du^*ky:  alHlotnon  sul>elavato, 
Al'irnl   margins  of  soginonts  pnlo  fulvous,  broader  ou   terminal 
Mrifmonl*:  ovi|»ositor  a«*  lonjx  hh  the  Ixxly.     Length  .25  inch. 
//•i6.  Wilmington,  California  (Crotch). 

LaaprcmHa  Bdwardtil,  d.  Pp 

J. — Entirely  fulvo- ferruginous;  nntenniv  except  scAi>e,  spot 
(icneath  wiiigH.  and  lower  margin  of  nietathorax  black;  mes<»lho- 
rax  finely  punctured ;  nietathorax  contlueutly  punctured,  with  a 
•innate  carina  near  ni»ex  ;  wings  dark  yellow-hyaline,  stigma  and 
l«a*al  nervnres  fulvous,  areolet  suhrhomboidal,  |K'tiolated  ;  abdo- 
nirn  tkhining,  fimt  m^gnient  sparsely  punctured  ;  ovipositor  as  huig 
a«  liie  bixlv.     Ijenuth  .M)  inch. 

iiah.  Vaneouvor*s  Island  ^ Henry  Edwards). 

lAapr«m«Uf  lufiibrli,  n.  tp. 

{. — Ih-fp  black,  shining;  heatl  small,  with  flattened  cheeks; 
aiittiiiiiv  bmg  an<l  very  slender,  third  juint  very  long,  and  one-third 
|t»iij«-r  than  fourth;  mesothorax  prominently  trilobate;  nietathorax 
f^pa'^iii',  with  four  ill-defined  buigitudinal  elevate<l  liiit>s,  the  two 
fi.  l  \.v  «»in<%  approximate;  wings  smoky,  mrvun's  and  stigma 
'..i-ik.  n«»  at'cMli'i  ;  Ii'iTH  rather  slendrr,  lerrugiiioiis,  coxm*  an<l 
t  •  ■«h.i!ili  !•»  blark,  elaws  ^iinpU*;  abdnnu'ii  ^»*•s^il^^  depreSs<M|, 
:  :»  i  =  ir  at  lia«»i',  *>iiininv:  at  tip,  apieal  inarL^in^  oftliird  and  tollow- 
.  J  -•^'iiH'iiT'*  iiarriiwly  dull  ferrugintHis ;  ovip<>«>itoi'  as  bmg  as 
::i-    ^►-i\.     !.<-iii!tti  .t'i  ineh. 

/I r .  I-ake  (^iie<«nel,  Hrili?*h  (%>lumliia  (Cn)tih'. 

F^ytoditttti  obtcarvllai,  n   up 

hull  blaek,  I'lothed  with  a  very  short,  pale,  s«Tieeous  pubos- 

•  •  ..  •  .  <*p«>t  U'lifath  «* \  es,  dot  «»n  eaeh  ^i<le  ot'  (M'rlji,  short  line  on 
«k  .  «.'ii-  of  \*:i^r  «>f  antenna*,  el\  pens.  inan<lii»leH,  palpi,  lateral 
'.;..•  Tiof  ni:iri:in  of  iiifKothorax,  tei:iihe,  dot  before  and  >pol  b«>neatli 
»  't  .  mi'btji- of  niftathorax  loii^itu<tinallv  rui:oH«> ;  \vini;s  hva- 
i:  ..  :r.dr<ir«nt,  Hii^ma  blark;  b*;:**,  inrliiiling  eoxa*,  fulvo-tV-rnigi- 
X...  ...  |xit.(trt<ir  ttb:a*  towanls  tip  and  their  tarsi  dusky;   abdoim-n 

•  ..:..i:;^.  apii-al  margin  «»f  sreoiid  and    thir«l    srgnn-nts   narn»wly 
I'.'ft.*  .   ox  t|Hi«*iti»r  short.     !<ength  .!»U  ineh. 

J/'i^:  ralifuinia  «  H.  Kdwartls;. 
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PttTtoiietai  oalifnniioii*,  n-  >p- 

9t—SiDnl1,  shining  black;  dot  on  each  side  of  ocelli, dfP" 
manOiblea  exce))t  tips,  palpi,  tegiilie  and  line  in  front,  »M 
pleura  beneatli  and  fl^inks  of  meUthorax  fulvons;  mctiAK 
smooth,  with  a  medial  longitudinal  groove ;  wiogs  b;aliDe,liM 
tifully  iridescent,  stigma  pale;  legs,  with  coxte,  pale  fulToai,! 
terioi'  coxie,  four  anterior  trochanters,  knees,  and  apical  poittf 
trochanter  white,  tips  of  tlieir  tibim  and  the  tarsi  dusky;  ili 
men  shining,  apical  margin  of  segments  five  and  six  mortoil 
white;  ovipositor  about  half  the  length  of  abdomen.  Leoglk 
inch. 

Hah.  California  (Beiirens). 
XoridM  ooeidtnt&lii,  n.  sp. 

?. — Black;  anterior  orbits  not  reaching  summit  of  eyet, 
on  inandiblea,  palpi,  line  on  each  side  of  collar  before  ut 
coxffi,  tegulce  and  spot  beneath  posterior  wings  white;  actp 
ncntli  reddiah ;  middle  of  mesolhorax  depressed  and  transve 
wrinkled;  metatliorax  finely  transversely  sculptured  above;* 
hyaline,  nerviires  and  stigma  black;  legs,  with  coxoe,  fulv*! 
ginoiis,  line  on  middle  tihiie,  their  tarsi,  tips  of  posterior  f«i 
and  their  tibite  and  tarsi  entirely  black;  abdomen  black,  ini 
late;  ovipositor  about  as  long  as  the  body.     Length  .oO-.'O 

Hab.  Vancouver's  Island  (II,  Edwards). 
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larrow  stripe  on  anterior  lobe  of  mesothorax,  and  the 

tween  side  lobes  are  black  ;  wings  hyaline,  stigma  black 

b1i  spot  at  base ;  ovipositor  longer  than  body.     Length 

h. 

lifornia  (H.  Edwards).     Easily  distinguished  from  all 

nown  species  of  this  genus  by  the  uniform  ferruginous 

2  boily. 

inmi,  n.  ip. 

ust,  black,  immaculate;  head  large,  broad,  buccate, 
itennse  with  short  robust  joints,  the  third  much  longer 
1 ;  mesothorax  and  scutellum  shining ;  metathorax 
ings  smoky,  areolet  5-angular,  stigma  black  ;  legs  sub- 
of  four  anterior  femora  and  all  the  tibiae  pale,  anterior 
wisted  nor  inflated,  claws  simple;  abdomen  subfusi- 
ssile,  first  segment  rapidly  narrowed  to  base,  a  deep 
uncture  on  apical  middle,  base  of  second  segment 
d  finely  sculptured,  opaque,  remainder  of  abdomen 
ipositor  longer  than  abdomen.  Length  .50  inch, 
toria,  Vancouver's  Island  (Crotch). 
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NOVIMBEB  13. 

The  President,  Dr.  Ruschkhberoer,  id  the  chair. 

Forty-eight  persons  piescnt. 

A  paper  entitled  "  Deaciiption  of  n  New  Species  of  Dolabella, 
from  the  GulT  oT  California,  with  remarks  on  other  rare  or  little 
knowu  species  from  the  Bame  locality,"  by  E.  E.  C.  Stearns,  wu 
preseDted  for  publication. 

On  Donax  fonsor. — I'rof  Leidv  remarked  that  last  July,  while 
on  a  visit  lu  Cnjie  Mny,  N.  J.,  he  had  observed  on  the  beach,  near 
low  tide,  east  of  the  town,  in  many  [Mailions,  vast  numbers  of  the 
little  lamellibranch  mollusk,  Donax  fututur,  of  Say.  It  is  well 
named  the  "  Digger"  from  the  ease  aucl  rajiidity  with  which  it  digs 
its  way  into  the  eand  by  means  of  its  powerful  foot.  It  lives  ia 
the  surface  BatiH,  and  is  iinoovcred  by  the  surf  hreaking  on  shore, 
but  instantly  buries  itself  again  as  the  waves  retire.  In  some 
plaies  the  little  Digger  was  so  abundant,  that  large  patches  re- 
minded him  "  of  barley  grains  lying  on  a  malting  floor,"  and  they 
lay  so  tliick  as  actually  to  interfere  with  one  another  in  the  at- 
tempt to  bury  themselves.  As  indicated  by  Mr.  Say  they  present 
two  varieties ;  one  In  which  the  shell  is  white,  tlie  other  in  which 
it  is  straw-colored.  The  shells  gcnerallj'  exhibit  an  interior  livid 
lint  in  three  rays,  successively  widening  from  before  backwnrd. 
The  rays  are  sometimes  feeble  or  nearly  obsulete ;  the  anterior 
one  is  tlie  most  persistent,  and  the  )>ostcrior  one  least  so.  The 
siphons  are  long  and  actively  protruded  and  retracted,  looking  in 
their  movements  like  wriggling  worms.    The  Digger  affords  a 
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liiiiifl.  A  ?*ni:ill  uriflce  (K'lMipies  the  mediiiii  lino  iiearh'  midway 
Wtwi^^ii  till*  nretahiihi ;  Imt  no  np)>oni'aiKre  of  gonerativc  iippu- 
r»ti:*>.  L«'n;;tli  of  animni  in  the  contracttMl  stato  .24  nun.;  width 
.l.'iiniii.:  I4'n:rth  in  tho  elont^atiMl  statu  t(»  .31)  and  .42  mm.;  width 
.••.«  iiitn.  Ond  ari'talmliini  .(172  mm.;  vontral  acvtalmlum  .042  mm. 
Tl:f  •'|H"oiii*  m:iv  l»i*  named  Ihsfomum  rornifronA. 

It  ->  pioltalile  tliat  thiH  Jittlo  Fluke  under<r<M*s  \l^  further  de- 
vidii|.!iiftit  in  Home  <if  the  shore  binls  or  tishert  which  uhc  the 
i^',>-ix  f'»:t,ttjr  as  fo^Ml. 

Tiic  infnsoriaii  infl*^tin•;  the  I >i ;:«;** r  is  a  Trirliodina^  rertendilin«r 
:iin!  niiii'h  i*i  fouiiil  on  the  Iffjdrn  or  fresh  water  polyp,  ami  which 
!•  :il-i  -latiil  liv  Stein  to  live  on  the  yilN  of  the  IMke  anil  the  tins 

•  if  \\\*'  .Slii'klchaek     The  Triehoiline  is  hell-shaped,  with  a  wreath 

•  •f  « lU  nv:ir  the  t«»p,  auij  a  rinle  of  eils  at  the  martfin  lM*neath. 
I:  i«  M\^  mm.  )ip»:id  and  from  .035  to  .O.'U;  mm.  hijrh.  Tlioutrh 
\,\\\  \z  nil  a  marine  nioliusk,  it  too  nearly  iVMeinbles  the  Trirhndina 
f>0'if-  'ittA  iif  fre^^ii-water  animals  for  him  t>  think  of  giving  it 
All*  •Cut  name. 

I»'hi*»rf.hi.''w   in    MthhfUn   rr/t^^ns. —  Mr.  TlI<»MAS    Mi:  KM  AN    re- 
fer nil  til  iiiite  piililisjifd   in  the  I'rorcediiiifs  many  years  ai;o,  in 
rij.i:  •!  t<»  diniorphir  tloWi'i's  in  }hff'firllu  r»7"'//s,  and  su;ijxi"^tin;; 
itiiT  '.Iif  pl:iiit  w:»«.  pr:irti<*:dly  dio'rious.    Thrrt*  yrars  aj;o  In-  found 
1  ^irii'y  iMi  thr  Wi***i:diii*kon  with  snow-white  lu-rries ;  tin*  plant, 
'■  'J  '.J  ''V  tin'  •»i/.t'  i»f  tilt*  ii.'itfh,  havini;   Imtii   i^rowiiii;  riiid  U':ir- 
»■»  :  •  II-   iii:inv  \i':o-«.     Soiiir  of  ihi*»  was  ri*nii>v«Ml  to  his  yiirtlvn, 
*■■•:■.  T.iMiii^li  ii  )il«i«si)iiis  fn-rly,  it  U-ars  no  lirrrirs,  lliiis  indifa- 
*  •  .'  •:.  i!    I'.   w:i-   fritili/id  whrii    in    its   wil'l   **{i\\v   liy   the   pnllm 
'•.•!.!•  !.  •Miird  •>i-:u  ii't  iMTiii'd  t'«»rin^   in   ihr  viriiiit  v,  and   tiiat  it 
•  =    :ijMt-li-  of  inakini;  usr  of  its  own  pollm. 


NiiVKMIlKIl   \\K 

Tijf  rii-i'h-nt,  I»r.  Ki  mNkmikihiKk,  in  the  ehair. 

I '♦[!)■: Wi»  pri'Nuils  plr^ifllt. 

N    'i.  .  .   i.f     (i'-'fiit't  "•    in   fhi'    i'lf  I.  i'i»ii  h   tt'i'i    /.»■»« 7*.        I'l'nt*.    I.KII'V 

'**•:''. I.'l    :\    (iiii  ijiUH,  wlijih   ha'l   lu-rii   sidiriiilti'd   to  liini    hy    IM*. 

**    •••I  Mr.idv  SiniMi.  til   tliis   ril\,  willt    J  hi'    imti'  tliat  "a  M'rvaiit 

*'   '•I  :i   l.if;^!'    i«"'kni:irh  {  iif'iffit  •.;/«  •»'•/.'/.' /     in    t  hi*    Uih'liili,  and 

*■''•  *  ;'  iul'i  :i  tuiiil-iiT  «if  wmIit,  .iiid  had  thfU  hutici-d,  a**  ^ln.  di'- 

*•  f'iii!  iT,  iHif  ««f  it-«  li'Li-*  ur'iwiii:^  mihI  "^wimniiriij  nil."     Thi'  <ou'- 

*  '"*  !«  liiiii'  Mil  III  s  hiii^,  eh<M>ii]:ili-  In  .ii\  II,  will)  dar  ki'r  sput  s  of  t  lu* 

^*""'.  attrnuatid    aiitiM  hm  I\   with   tin*   iii-ad    rniinih'd,  :ind  tlip  tad 

m'*r.tl  •\f\i\  nt  thr  end  sliMlitU  rtiiniiic<.<.i'i|   and  riiiiiidi\'  triiiii':i1i*d. 

r'*  **  kin-^H  .if  ihi-  wiuin  anli'ihirtx    'liiMfn  Inn-;   |mi<«i«'|  mrU      ihs 
*  biic.     The  sjK.'eii's*  is  pinliaitly  Unitim^  ii'jiiiitu  us. 
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Prof.  L.  further  remarked  that  twenty  years  ago behftdcolM 
from  Lily  Pond,  Newport,  R.  I.,  a  number  of  little  leeches,  o(M 
species  of  Clepiiine,  wbich  were  much  infested  witb  delicate  k» 
worms, coiled  up  in  tlie  interior  of  the  body.  The  Clepaineiwi 
the  fourth  to  Ibe  third  of  an  inch  in  length.  Tbe  moat  fnqM 
of  the  species  had  two  eyes,  the  other  had  three  pairsofm 
Tbe  leeches  contained  from  one  to  five  of  the  bair-worms  rugii| 
from  10  lines  to  2  incliea  in  length.  Tbe  worms  appear  to  pen 
to  a  species  of  Oordius,  whicb,  from  its  slender  character,iujk 
named  Oordius  tttnuis.  The  worm  is  white  or  cream -colored,  h 
baa  become  brown  as  presei'ved  in  alcoboi.  It  is  attenoated « 
teriorly,  witb  the  head  end  tajjering  and  conical;  the  ponwii 
end  is  curved,  thickened,  and  obtusely  rounded.  A  shortceBopfc 
gus  is  succeeded  by  a  simple,  straight,  capacious  intestine  inpi 
forato  at  the  posterior  extremity.  A  worm  of  two  inctitii 
length,  measured  0.06  mm.  near  the  head  end,  O.li  mm.  iltl 
middle,  and  0.12  mm.  at  the  tail  end.  A  specimen  10  liaula 
measured  at  tbe  middle  0.1  mm.  thick. 


NOVEMBEK  26. 
Tbe  President,  Dr.  RuscttENBEROES,  in  tbecbair. 
Forty-six  persons  present. 

A  paper  entitled  "Note  on  Hyraeeum,"  by  Wm.  H.  Ow 

M.D.,  and  A.  J.  Parker,  M.D.,  was  presented  for  publication. 

The  deaths  of  Thomas  H.  Powers,  a  member,  and  Dr.  Bffli 


y  the  results  of  my  rei^ent  dissection  of  that  animal,  and 
B  more  especially  in  what  the  Gorilla  agrees  with,  and 
ifTera  from  other  monkeys  and  man.  I  take  great  pleasure 
;iDg  my  observations  by  stating  that  I  am  indebted  to 
naa  Morton,  of  tliis  city,  for  the  very  rare  chance  of  dis- 
I  specimen  of  Troglodylea  gorilla,  it  having  been  seldom 
oad,  and  never  before  in  this  country,  so  far  as  ]  know, 
mber  of  years  past  Dr.  Morton  has  made  numerous  efforts 
a  a  Gorilla,  and  finally,  through  the  kind  ofSces  of  Rev. 
iBSsaii,  M.D.,  of  the  Presbyterian  Missionary  station  at 
100  miles  below  the  equator  in  Africa,  succeeded,  in  the 
rt  of  the  summer,  in  getting  to  Philadelphia  the  subject 
-csent  communication.  The  specimen  was  sent  from  the 
preserved  in  rum,  and,  through  the  excellent  precaution 
Hassan,  considering  all  the  circumstances,  was  received 
I  tolerably  good  condition.  Owing  to  his  numerous  pro- 
engagements  Dr.  Morton  was  unable  to  dissect  the 
limself,  which  at  his  request  I  did,  with  the  exception 

of  tlie  right  leg,  which  Dr.  Morton  dissected  entirely. 
,rks  will  be  confined  to  my  own  dissections.  The  speci- 
;ed  in  my  hands  by  Dr.  Morton  was  a  young  male,  said 
lut  fifteen  or  eighteen  months  old,  and  which  had  lived 

r.  Nassau's  hospitable  roof  for  some  months  in  quite  a 
■■  manner,  being  very  docile  and  affectionate  in  its  ways. 
I  its  right  arm  bad  been  broken,  and  that  the  lungs  were 
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of  head,  the  ujipcr  estremity  IT,  in  the  lower  13J.  Tlie  upper 
extreniily  wnB  measured  from  head  of  humerus  to  tip  of  middle 
finjjer ;  the  lower  from  head  of  femur  to  tip  of  middle  toe. 

What  8truel{  me  at  once  ab  regards  the  extremiticd  was  the 
great  lengtli  of  the  ujiper  extremities,  tlie  tips  of  the  fingers 
reachijig  3^  inches  below  the  knee  when  the  animal  stood  erect 
The  length  of  the  upper  extremities  is  conditioned  by  the  peculiar 
gait  of  the  QoriUa,  which  shuffles  along  semi-erect  on  all  fours, 
using  the  extended  hand  as  a  fulcrum,  and  not  flexing  the  fingers 
like  the  Chimpanzee.  1  make  use  of  the  term  hand  intentionally  in 
contradistinction  to  that  of  foot,  as,  in  my  opinion,  Prof.  Huxley* 
has  satisfactorily  proved  that  the  upper  extremity  is  terminated 
by  a  band  and  the  lower  by  a  foot.  The  hand,  Plate  V.,  flg.  1, 
measures  5  inches,  and  is  slightly  longer  than  the  foot,  Plate  V., 
flg.  2,  which  is  4^  inches  long. 

A  very  noticeable  difference  in  this  young  male,  as  compared 
with  an  old  one,  is  the  absence  from  the  bead  of  the  crest  or  ridge 
of  hone  running  along  the  sagittal  suture  of  the  skull,  which  is  so 
characteristic  a  feature  of  the  skull  of  the  adult  male  Gorilla.  As 
the  animal  advances  in  life  the  temporal  muscles  develop,  and 
their  great  size  necessitates  a  firm  basis  of  origin,  and  hence  the 
absence  of  this  bony  ridge  at  the  cai-ly  age  of  two  years.  The 
young  Gorilla,  however,  exhibits  that  width  and  elongation  of  the 
face  and  massivencss  of  the  jawg,  Plates  III.  and  I V".,  which  give 
the  animal  such  a  bestial  aspect,  so  remarkable  also  in  the  Papu- 
ans, Hottentots,  CafTres,  and  some  others  of  the  lower  races  of 
mankind.    Tlii'  piirl  of  [lit:  hL-mt  ci>nt:uiiuig  the  hi'aln,  huwover,  Is 
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On  reiDoviiijT  the  calvariuni  the  brain  was  found  almost  entirely 

iif^*>iu|*4»MHl.     The  ba<e  of  the  skull  was  remarkably  human  in  its 

ai'j<4-.*ii^m-«\  ami  I  he  following  measurements  were  noted  :  Antero- 

)i<<<«tfi)i*r  dirtmi'ter,  from  the  foramen  caecum  to  the  torcular  hero- 

f'iiili  4,  inchrH  ;  lateral  diameter  through  sella  turcica  3]  inches; 

!:i*('r»l  diamvter  fmm  banes  of  petrous  portions  of  tem|M)ral  bones 

.'^.  iiiciii.-^.     The  distance  U'twren  the  foramen  ciecum  and  olivary 

I  r«Mf»*  nira^uri'd    Ij   inches,  from   olivary   process  to   posterior 

c.'iS't':^!    pHKvs^  i  inrh ;    sella    turcica    to    torcular   hero])hili    2iJ 

.1  •  iji*;  oiitfT  lM»nK*r  of  It'sser  wing  of  sphenoid  to  ridge  of  tem- 

l«    r:kl  I .  inches.     These  measurements  indicate  a  well-formed  and 

r*-  iiitvrly  large  brain. 

Tilt*  iinm)»er  of  teeth  in  the  Gorilla,  like  all  the  catarrhinc 
tFi '  Nki'V**.  i^  the  same  as  in  man.  The  t*erocious  aspect  of  an  old 
s.^  jmir  i«*  due  to  a  gre.-it  extent  to  the  large  size  of  the  cnuine  teeth, 
«  : .  i-li  in  the  vouui:  male  are  coniparativelv  small.  The  neck  in 
"\i  t  opfitnun  i»  short  and  thick  ;  the  chest  and  Hhoidtlers  broad, 
*■-  '-Iv  l«-n;r. 

.\«  thr  **kcli*ton  (»f  the  <jorilla  has  b«*en  :i<lniirablv  described  by 

I*:  •/.  Kirhard  Owen,'  it  would  be  huprrtbious  lor  uio  to  consider  it 

*••       '.  aii^i  1  l:ikf  tln'  opportunity  aNo  of  li-slirviiig  to  ihc  nencral 

•  i::i'  V    nf    llu-    dcvription    of    '\{y^    ni\nliiirv    l>v    tlie    laic    Trot'. 

1'    .  ^i.itux.   *>o  t':ir  :i*«  my  spi*i*iint-ii  cnai>lt-s  mr  ti»  m:ik«'  :i  compari- 

•       f    .      Ill   -mliH*    p:irt«»    til*'    nill«»i-Ii'S  wrrc    tno    much    di'Coliipn«^rd  to 

'*  "tMijin**  pi>*«ili\«'Iy  tiii-ir  <»it<^iii  Mnd  iuM-rtion,  :iud  in  soni«>  in- 
•■  *  !.■  I-  niuNrii  -  dc*>cri)>cd  li\  Puvt-rnov  w«Tr  rntuinlv  wantiui'  in 
t..«-  -|.ri'ini«  II  di-^-^i'drd  by  me,  nr  ji'id  a  diltcicnt  di^^pM^it imi.  As 
'"••■  u.ii-i  li -«  nf  till*  «>\t rrinit iif  arc  tlic  iiii>st  iiitcrc*«tiiig,  lu-inij 
■**   ^;  I.  !•  •!  (•\    Viitf.  Ilu\Ii-\  as  atiKiii''  ilu*  ti-st^  Wtv  thi-  1>iiii:iiiMii.'s  i>r 

■  ■ 

'i- '    ^  ^  l:;iiii:iip»ii«i   ii.M  tiri-  of  thr   tiMiilhi   and   olhrr   iiM>hU(\*<.    I    will 
-  -  '  III- ni>  *«'ir  iiinn'  p:irticiil:irl\   tn  tlir  dt-Mi  ijitinn  «>!' tlti'  iiiii<*el«'s 
•      r^  '.  I  !.iintd  Ml  tlir  <-\t n-niit it's  of  tlii^  Npn-mn  n. 

^    I'  ii-rirrniT  {*»  Xlw   iiiii<«rI(--«  m|*    tin-    :ii  in    in    my   •«pi'cinn*n   tin* 

-    i  «.  •  <•!  ii-i»    l>l  :i(  Iii:ili««.    Ill  :t<-lu:ili<*    Mltticii^,  alid    llirrps   di>l    h*it 

■-    *      111   :ili\    \M\\    fiiilll   liii'    rm  irolKilplniL!    tUU'^cIo    iu    Ill:tll.       Ibll 

•    n:i<«  pii  <i<iit  Ilir  lat  i'«<*iliitl*«  i-ittii|\  Itihli'iix,  il<^  |):i]iir  ilidi«  at  llii^ 

^        "-•  ^..i  ai.'l  III"*!  ilhiii — a  iiMi-«i-|c  ulih-li    I    liaxc  totiiid  in  xaiiniin 

I   /■Hiliiijical  'rrniiH..  \*t\-»    \.  't 
'  Ari  lii\t  <«  llu  Mu*«'c.  Is.'i*!  'ii;. 
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other    monkeys,    viz.,    Cynocpphahis,     CercopUkicus, 
Gebua,  Bapale.     Tliia  musde  lias  been  described  asoCTJurritji 
in  the   CliiiupaDzee,  Orang,  and    Gibbon.     I  bave  b( 
anomaly  in  tlie  colored  races  of  men,  and  II  lias  been  recordidl      \ 
also  oecurring  in  the  wliite  i-acea.    The  only  diObrenees  v. 
the  auperOcial  muscles  of  the  anterior  aspect  of  tlie  foreBniJ 
compared  nith  those  of  man  are  that  the  pronator  ra'Ui  U 
arises  by  only  one  liend,  and  by  that  from  the  internal  cw^J 
of  the  homerna,  and  that  the  palmaris  longiis  is  abaent  H 
however,  is  sometimes    absent    in    man.     There    nas  nu  ip| 
ciable  difference  in  the  origin  and  insertion  of  the  fleinr  a 
radialis,  flexor  carpi  nlnaris,  or  flexor  sublimus  digitoram.  OtI 
deep  mnscles  of  the  forearm,  the  pronator  quadratns'  txiA  h 
profundus  digitorum  offer  in  this  specimen  nothing  Bpe<;i&1l74 
fcrent  from  those  of  the  same  mnscles  in  man.    But  an  inb 
peculiarity  is  the  entire  absence  of  a  flexor  longus  pollids. 
ing  to  Duvernoy,  the  flexor  profundus  digitorum  iu  tlie  Gin 
gives  off  a  tendinous  slip  which  passes  to  the  thumb,  and  e< 
sponds  to  the  flexor  longus  pollicis.     Such  n  disposition  I  t> 
seen  in  the  various  genera  of  monkeys  I  have  dissected.   ' 
in  this  Gorilla  there  was  no  trace  of  a  flexor  longus  poIliciaHM 
as  a  distinct  muscle  or  as  a  tendinous  portion  of  the  flexor  ian 
digitorum.     Thinking  that  perhaps  this  might  be  n 
looked  carefully  for  the  muscle  or  the    tendon   in  the  otiier  111 


>." 
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«I^-iiiiioii  of  (ho  (lorillA.  An  rcj^anls  the  IkiikI  the  tendoiiN  a  of 
:l.     ilvxor  HiililiiiiiiA  (1i;;it(»riim  h,  IMnte  VI.,  fi;;.  I,  split  no  as  to 

•  iirt'li*  ih«*  ti'iidoiiH  ^  uf  the  tit'xor  profniKlus  <1i<;itonim,  Plate  VI., 
t'.^.  I  f,  l«i  |>a*«H  through  to  their  insertion.  I^irt  oftiie  flexor  pro- 
I«i:.-i«i«»  f  in  liie  li^rnn-  is  ennoeale<1  hv  the  llexor  sul»linii*^  //.  The 
I  -M.'-Mi  :»!i-*  an-  wrll  (Ievelope<l.  Tiie  thnnih  preHente<l  fully  <le- 
%*  '."i-t.l   iIm'  alMliictfir,  th'Xor  l»reviH.  a«I<1uctor,  Plate  VI.,  liir.  1  r, 

-'.  • .  !iii«!  (tpi'Miii'iiH  pnllii-is,:ui<l  tlie  little  fini^er,  the  alMhietor,  th'Xor 
^.*  t.«  aii'l  <i|ipiin«'nH  minimi  ili«;iti.  In  the  disposition  an<l  relative 
'\-  \i  ioptiiriit  <•!'  th«'M'  miiseies  I  e:in  see  no  dilferenee  from  those 
<  \  .'.'  kTi-<l  in  ihr  liantl  f)f  man.     Hrietlv.  then,  the  mnseular  svst<'m 

■  * 

wf  ::i*-  iiji)H-r  t'Xtn-mity  of  the  (rorilla  <liirrrs  fn>in  that  of  man  in 
?  ..i!  :h«»  l:iii'>^imo-eon«1y|i)i<leiis  is  pres«»nt  in  the  former,  while 
*.  •  }  -i!m:iri«>  li'ii^ns  ninl  Mi-xtir  hMii^ns  p(»llieis  are  absent,  an<l 
::*:.i  sin-  priin:it«>r  arisi»s  hv  onlv  one  head. 

I;*  till-  tlii;:li  I  n(»ti(*eil  tin*  tensor  vairinie  fcinoris,  the  rectus,  the 
%  1-*..  and  niin'us,  the  adductors  and  peelinens,  the  sartorius, 
}.  .  .  |..«.  i^raciiis,  Hcnn-memhranos<|s,  and  smii-tendinosus.  The 
.  i«*.  '.y^n  muscles  in  the  <iorilla  are  more  tlesliy  than  in  man,  hut 
r.  ■•!i.«i  ii--pf<'iH  ihi'sf  mnsch's,  jis  \\v\\  as  tln»sf  just  mentioned, 
^--  <  ^-1 1.:  i:ill\  thi*  oaiiu*  in  thrir  oriirin  and  in^^crtion  as  in  ni:in. 
*».'•.    •   :i!i'i  li-'T  :i-pi  rt  of  th**  Irii  ma\  l'«*  ^vvu  \\\v  lihialis  antu'iis, 

•  v.:.»-i   i"iijU'»   halliii'i"^,  exh'iiHor  h»ni:us  di'^itoruni.     Thfliiilf 

'.  •  -'.li  T  iK-  l:i«!  ||iii<.i|i',  unt'oit  linalfl  V  ralh-d  t  lir  |>rl«  Ulcus  tri  t  MIS 

'  :..  Ill  oi:i:<Mii\ .  i>^  aiiM'iit  in  t he  (ii>rilla  ;    I  •^ax   uiit'iH  tnnatrtv. 

•  .-•     'l!i4-    lirinii*    piTontMis    tt-rtiu'*  woulil  jt-ail    tiic  coinpaial  ivc 

...    '.    :;..■»'    :•!   «»iii'pM«.c  il   iii«»crli.'d   in    tlic   thud    lot-,  jii-.|   a^   th«* 

:.  •  ..I  -  )>i  r<>ijt-u<*  •piartii^  anil  pcrniiciiH  ipiiniuH  tif  ihc   i:ih)iit   ami 

:..  I  ::..•••>•  !  nji'iiki\s  iuiiilv  thai  iIichc  iiiuh«  Ii'm  arc  iuNcitrd  into  the 

.    :  .1   aii'l    iillh   tiic*i    nspccti\cl\,  \\hi<ii  i^  ihc  ea^  in  thr^c  aiii- 

T.     .-,  m|;.  i(-:i<,  tnc  pci'oni'iis  Lcitiiis  ol  hiiinan  aiiati>in\  arises  truiii 

:    •     h':<.il  --i  Ic  ot'  tin*  filiula,  uimI  is  iii*>rrti'd   int«>   the   metatarsal 

.  •    !•;'  '.)ii'    filth   tiM'.      It    scciii'«   to   he   peculiar  to   man,  aid   is 

•>    :..•  '  fi.t  •»  ah*i  n!       The  per«iiu'iis   liiii;^u*«  :iiid   |>eroncu-  lire\  is  in 

■    'i  •::.!. I  upr.i!  fs'.clitially  tlie  diaiueti  i **  nl'  thosr   niii<.ch'N   in 

:..  .:  .  Ml  \   lliiic   !'•  an  cxtciisiir  liie\is  iliLiitoruni.     The  po<«teiiiir 

1-     <      :    ••!    till-    le;:  of   th<-  ilolilla  C\hlhits   the   l1e\or    loliL'lls  diL:il«i* 

.   .  1..  ?S  \<  I    iiiiii:ii-«  hallii<-i«>.  tiliiali'*   posticiiN,  rmd   ^a*>t imci.i  iii:t]<*, 

•  11.  .  i:  to  liic  ci'i  rc^ptiiiilin^  niUM'lcs  in  inaii.  Tiic  so!*  iis,  iiitw- 
.  %•  r.  i.'ni\    aiis«!i   I'uau   the    lihula    in  the  (iiinlla.  :is   I    have  also 
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noticed  was  the  caRe  in  other  monkeys.  The  plnntaris  is  absent 
in  tliis  specimen.  The  plnntaris  Is,  liowever,  well  <1evelop«l  In 
the  Babnons,  Mncncqiies,  etc  The  abdiictor,  flexor  brevis,  ad* 
duetor  of  the  linlhix,  arc  as  evident  in  the  QorilU  ns  in  man,  as 
also  the  trnnsv'crsns  pedis,  abductor  and  flexor  brevis  minimi 
digit!.  The  flexor  accessorins  ia,  however,  ab.tcnt  in  the  Gorilla 
and  in  the  flihbnon  an<l  Ornng,  but  sometimes  present  in  the 
Chimpanzee.  I  have  found  it  well  developed  in  Hacacqiies,  Bab- 
oons, Vervets,  etc.  The  flexor  brevis  digitorum,  Plate  VI.,  flg. 
2,  a,  in  the  Ooritln  is  somewhat  dilferent  from  that  in  man.  Tbe 
part  supplying  the  second  and  third  toes,  Plate  VI.,  fig.  2,  a', 
only  arises  from  the  calcaneum,  a,  the  tendons  going  to  the 
fourth  and  flfth  toes  coming  off  from  the  tendons  of  the  flexor 
longus  digitornm,  </,  and  flexor  longus  hatlticis,  e,  respectively. 
The  tendon  for  the  flftli  toe  is  not  perforated.  The  flexor  longus 
digitorum,  d,  supplies  especially  the  deep  tendons  for  the  secoad 
and  flflh  toes,  Plate  VI.,  fig.  2,  i,  c.  The  flexor  longus  halliicia, 
Plate  VI.,  fig.  2,  e,  divides  into  two  tendons,  one  of  which,/", 
supplies  the  big  toe,  and  the  olhrr,  g,  after  giving  uniting  flbres 
to  the  tendon  of  the  flexor  longus  digitorum,  passes  to  be  inserted 
to  the  third  and  fourth  toes,  h,  k.  The  flexor  longus  digitorum, 
d,  supplies  the  superflcial  tendon  for  fourth  toe,  6,  and  the  deep 
tendon  for  the  fifth  one,  c.  The  flexor  longus  hnllucis,  «,  the 
superficial  tendon  for  the  fifth  toe,  and  the  deep  one  for  the  fourth 
toe,  k.  The  supei-Hcial  tendon  fur  the  fiftli  toe  is  not  represented 
in  the  figure-,  it  having  been  unfortunately  torn  off  before  it  could 
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m«'ir  «in  the  //y/r«/»/i/f*i(,  nmnely,  thnt  tlio  monkoyfl  aro  fonr-lian<U»d, 
^inii'iiirallv.  That  the  nioiikcvs  iiHi*  tlieir  foot  like  hands  is  a 
mnttrr  «if  fverv-ilav  oliMervati<»n.  But  to  ooiiclinle  from  thai  fact 
tl.:it  their  f(.*et  are  anatoinirally  han<ls  is  as  illogical  as  it  would 
U-  to  ci»ni*lihle  that  the  At**l**tt  ami  Coh/hua  possena  only  rndinien- 
*.ai\  thiimlift.  and  having,  therefore,  no  grasping  power  an<1  nsing 
ihfir  liah«U  like  feet,  are  four-footed,  not  fonr-handcHl.  To  be 
r*>n«:^tvnt.  tlu>He  who  asAuine  that  the  <torilla  and  other  nionkcvs 
ir«*  fi»iir'linnde<l  shouM  hold  that  the  tail  of  yl/^/f'J<  is  anatomit'allv 
s  lingtT.  simply  because  it  is  used  like  c»ne,  an<l  its  n]>per  extremity 
t«-rniiuate<i  in  a  foot  ami  its  lower  in  a  haml. 

It  '\^  interi'sting  to  notice  that  in  the  (lorilla  the  great  blood- 
Tf««fU  Come  «>tr  fn»m  the  aorta  in  the  8amc  manner  as  in  man. 
TtiuH  the  fiUlK'hivian  and  left  carotid  arteries  spring  separately 
fr  -ni  thr  af»rta,  wliih*  the  right  carotiil  and  right  snlK'hivian  origi- 
ri.itr  ill  a  coHimon  trunk — tlie  innominate.  This  dispoNiiitui  of  the 
«r«*«*U  i-  also  si*en  in  the  <*himpanzee.  according  to  Vrolik.'  With 
tj.i*  exi-rption,  the  arrangement  (»f  these  bloodvessels  in  all  the 
<'!fi»-r   nioiik«'V>  is  that  the  left  subclavian   comes  oM'  separately 

m  1  % 

f-i-'!!  tlu'   Mirta.  but   that   tlur   b-fl  carotitl   originates   in   tlir   in> 

r.    rii  hrtic.  a^   wril  a**  the  right  carotid  and   right    subclavinn.     I 

\-.«     ii"*.:i-ii1  a  similar   arrangniirnt.  with    minor  diirnrnrcN.  in 

.    .-iIiiuimU   a-   till*   Tig«'r,  Stpiim-I,  (luinra-pig,  Kaniiaioo.      It 

»:.'    .id  U*  uiriititint-d,  hnu«'\cr,  that  thr  migin  oftht-  iil Ivc^orU 

«..  ii  o)'!:!!!!-  in  man.  tlu*  (inrilla,  and  ('Iiintp:ui/cr,  is  not  cliarac- 
■**.  •-  *•{  thi-^f  aniniaN,  as  I  have  .seen  a  similar  arrangciiimt  in 
Ili'l;;i-h«..j.  Si-al,  lleavi-r,  Sjuth,  Wumbat,  and.  armnlino  i«) 
M*'ki-i,  is  found  in  the  Ornithorh\  nchus.  In  n'tV^nnrc  to  the 
^^•.  ilai  s\sti-ui  of  the  uppiT  tXlrfUiity  i»f  tin-  <iorilla«  tlirir  was 
;.'*.*  u\i  i««riitinll\  iiil1«*rent  from  tint  of  man.  The  brarhial 
s'-'tM  di\id<<l  intii  till*  railial  and  ulnar;  the  palmar  arrli  and 
'i.):.T:il  \i^*t-N  «>\liiliitril  the  human  arrangrmmt  1  noticed  the 
(•l':^!:i-  and  )ia*>iiii-  vi-iuH,  tin*  radial,  inrdian.  and  ulnar.  The 
•  :..\  |««-ridiaiit  \  al»out  tlif  vc«»sfN  of  tin-  lowt-r  rxtrnnitv  was 
•. '.  \*  "f  tlie   fmioial  artrry  ^i^ing  •»ll'.  in  tlu*  middh*  of  its  rom-H,-, 

.1  J I  *i/.i-il  vi'SM'l.  whirli  ac«'(»mpanii-d  tin*  long  bapln-noiis  urixf 

^:.  i   \*  in  \**  tin-  inm-r  asiM-rt  of  ih*-  font.      I*i»ssililv,  this  is  nnl\  an 

'   l{*-<ii«'rrhi'*i  **\\r  la  <'hinipMii/:<'«'. 
>  (nuiiliurliviirlniH.  l*4-ji;. 
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aDomaly,  but  Dr.  MortoD  fotin<]  tlio  same  vessel  in  the  right  leg. 
Should  tliis  veesct  he  found  in  future  iitatnnces,  I  would  call  it  the 
long  eaphcDous  artery.  Tlic  dbtribution  of  the  plantar  artcriea 
is  the  same  as  that  in  man.  As  regards  the  nerve  system,  the 
external  uiit.ineouB  nerve  passes  through  the  coraco- brachial  is 
muscle  in  the  Gorilla  as  in  man;  the  ulnar  nerve,  however,  is  im- 
bedded in  the  ktisBimo-condyloidcus  muscle;  the  median  nerve, 
opposite  the  atticulntion  of  arm  and  forearm,  gives  olf  a  branch 
that  anastomoses  with  the  ulnar.  I  have  never  seen  such  an 
anastomotic  branch  in  man:  possibly  it  is  only  an  anomalj'.  The 
median  nerve,  Plate  VI.,  flg.  1,/,  supplies,  tu  the  Gorilla,  the 
thumb,  index,  middle,  and  the  inner  aide  of  ring  finger ;  the  ulnar, 
Plate  VI.,  fig.  I,  g,  the  outer  side  of  the  ring  and  little  finger. 
The  back  of  the  hand  receives  filaments  from  the  radial  and  ulnar 
nerves.  The  whole  disposition  is  similar  to  that  seen  in  the  baud 
of  man.  In  a  simil.ir  manner  to  that  of  man,  the  plantar  nerves 
furnish  the  nervous  supply  to  the  foot  of  the  Gorilla.  Inasmuch 
as  the  nerves,  arteries,  and  veius  of  the  extremities  in  the  Gorilla 
are  essentially  the  sume  as  in  man,  it  confirms  the  statement 
made  alwve,  deduced  from  the  arrangement  of  the  bones  and 
muscles,  that  the  Gorilla  has  anatomically  two  hands  and  two 
feet  in  just  the  same  sense  that  man  has,  and  what  is  true  for  th« 
Gorilla  is  true  for  all  the  monkeys.  I  do  not  mean  that  the  hand 
of  every  monkey  is  alike  and  exactly  similar  to  that  of  man,  tu 
that  the  foot  is  absolutely  similar  in  nil  these  animals.  On  the 
contrary,  I  have  often   noticed  minor  differences;  but,  iu  By 
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•v-iit  ill  llieOriiilliiu'hynchiis.    In  th:it  portion  (if  tlio  small  intestine 

thzit   ».t<i  intact  I  olisi^rvi'd  tho  i^lantU  of  I'i'Vct,  rolativi'l^*  l:ir>rc 

Tiw\  %v\\  <]i'%'t'lo|iiMl.     Tlio  vcrniiturni  apiuMnlix  wam  prusent.  iiinl 

iDi  .t^iirvl  two  and  a  half  inciifs.     This  int<'ivstin>j;  strticturo  is 

:i'.«*i  riin«l  in  the  (Miimpanzec,  Orani;,  ami  (vii»lM>n,  Itiit  in  ahsfiit  in 

'•l:.«T  'jii»nki',v<«;   it  i^,  howt-VLT,  fuiintl  in  the  Wonihat.     I  notii-cil 

i*.  .11  lliu*«'  aniinals  iif  that   spreics   that  I   have  disseetetl.     The 

•:.'.•«:  i.r^  iMiijt!iini.'il  till*  remain^  of  hatf-unili>:i-^te«|  vc^ri-tuhU*  fond. 

Aill:tfU^h  thi-  (luiilia  wa^  s:iid  to  he  ni-ailv  ei<;hle«*ii  months njd, 

l..<- «•  lotiiin  was  hardly  deVrIopi*i|;   tiie  testes,  hitwever,  could  li«* 

U.'  J  i<  Im  hiw  the  I'XUrual  al<tli>niinal  i'in;;,:iii,l  tiiccomnninicMiinii 

l«'«ivii  I  he  ;:rea*.i'r  c:i\  tty   of  tin-    peritoiieun)    and    that  of  the 

\ -.'.  XI  va:jinali*«  ti'siis  was  nni'Ioseil. 

\V!i.i(  coiiilii<.ii)us  c:in  he  •lia^\n  from  this  hrief  account  of  tiie 
Mr iitiiri- «if  the  <iiirilia  a-*  to  its  place  in  Nature?  In  l^^i'.l  ap- 
I' A  "1  till-  adniiralilc  "Man's  IMacc  in  Nature,"  l»v  Tiof.  IIuxSiv. 
>:i«iiii]i  thr  i:encral  p'.'>i|>'»*«ition  i^  maintained  that  the  ^:i|i  lie- 
'■••II  lite  (iiirilla  and  the  lnwer  iniHiUeys  is  greater  than  lliat 
'"!*»•-•  II  lh«- <ioritla  an*l  man.'  With  all  deference  to  tliat  pr«»tMipii| 
'•<:  ik>i.  il  rippeMr**  fii   me   that    that    |ir*ip<isii  i(»ii,  while  ^eiHi.illv 

'  ■-.:-  Il  -l  '^■liitlv  ^'i.  «»i|iee  tlii-re  :iie  ]>rc^eiit  in  m  Ui  ah-l  lliC 
•  ■■•■:iij  i.l\«-\  ••  iiM  ?:t!n  nn^i-.'i"*,  liln-  tin-  tleX'H"  Imi:!!!'*  piillni'^.  nr 
■'•  ..  ■-.  •.'•;j«Jf.  ahil  I  in-  tli\««l"  :ti-i  •  •»Nii|iii-«,  \\hii-|i  :iie  :ili«n'n!  1:;  I  lie 
'        .1.    UJi-le    l)>e    (i<<liil.i   :in<l    the    lnWer     niotiKrv  s    |.i.^>.<-^*.    th" 

J 

*-^-.-s     !.■•  I'if.'K  !'i|.h-ij,     litllNrlr.    wliii'li    i"^   mIi-^i-M!    m    hi:ili.  1  \erj''     :i  i 

'"**•     i2j>arili.      I  c:il|  :iltenli<>n  l«»  1  In*  ali»ive  e'^'^uy  i»l   I'l.'!    I!:i\ii\. 
'•'•"   oo  uj<]>  Il  in  :i  "•pint  nf  critieJNni.  f'lr  lain  in  ruTi-r-i  ;  lnumi  j.tl\ 
'  t  ';  •.'i-  l«  ni»r  tif  till-    w  111  k,  :i>  !•»  ae«'iiiinl    I'tir-  tin*  •^iJhimI  eJ  i  ■  ■!    "*.i 
'•'iiriMin    usnuiii;    iciii-pr'»fi-«»Niiiird^,   tliat    e\  nlnl  i«iiii -.?  n    linl-i    :!ii' 
*^=*  »*  1.1^  tli'M-ended  iViilll   till-  ti'il  ilia.        I'lii!".    iri\li\    iiTl:i:iil\    'I'd 
'*•*•      Uili-tiil,  ill  liii-    faiil'iilN     wmU     li-terifil    I«i    almve,  in    liavi-    the 
'*^'  ^"Irr  With  lli«'  iiMp.'i'-<*ioii  t  liaf  in  m  hid  d<-^>-<>nili   i  I'l  'ini  a  <  i  ■  •(  :11a. 
^v^t  a«  a  del:iilc<l   coni|iaris'iii  \\a<»    nia-h'    hi-Mvecn    nroi    an-l    Hie 
"•"^  tttbrtJlM  wis,  there  wa««  a  wnh-^pti  :ii|  i:iipie^^i>  iii    deVeJKpi    1  !'\    I 'le 
ft*Ml4iiraiiiiu  (if  that  honk,  lliat  <»in-li  a  view  \va>«  Ih-1>)  Ii\   P h  v\  iit.-iif*. 
^■•1*1    advficaleH   of   the    «Ievelii|»nicnt    Ihemx    L'tii«r;ill\  .    \''*v    ^' !.     ii 
■  *r*>f.  lIuxh'jT  in   unjustly   held    rcspun>ili!i  .  ai    l—i    inah\    i-..'  •    /■■ 
^i«  vork  vllliout  having  reaii  il. 

I  Man's  riticc  in  Nntiire,  pp   ^L  l<>: 
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Having  bml  the  opportunity  or  dUBectiiignnineroua  genera  of 
monkeye,  itiid  nlways  while  so  doing  reflecting  on  their  stnicture 
RH  compared  with  that  of  mtin,  I  venture  to  state  that  I  do  not 
think  any  monkey  now  known  can  be  regarded  as  the  ancestor  or 
man  in  genernl,  and  tlie  Gorilla  certainly  not  in  particnlar.  On 
the  contrary,  however,  I  believe  that  all  the  facts  go  to  show  that 
tlie  diHerent  kinds  of  monkeys  are  tiie  modified  descenilnnte  of 
one  ant-estor,  and  that  the  different  races  of  men  have  similarly 
descended  from  a  common  ancestor,  and,  further,  that  the  ances- 
tors of  the  monkeys  and  man  had  a  common  ancestry.  In  a  won), 
man,  the  Gorilla,  tlie  Chimpanzee,  and  the  Orang, etc., are  distantly 
rclate<l,  man  and  monkeys  being  members  of  the  same  orttcr,  Pri- 
mates, and  that  there  is  no  race  of  man,  recent  or  fossil,  or  kiiKl 
of  monkey,  now  living  or  fosail,  that  will  adei^nately  represent  the 
primitive  man  or  the  primitive  monkey,  and  still  less  the  common 
ancestor  of  both.  If  this  view  be  correct,  a  "missing  link"  ought 
not  to  l>e  especte<l  to  be  found.  While  a  firm  believer  in  the 
doctrine  of  evolution,  and  while  being  entirely  satisfttnl  tliat  the 
form  of  any  animal  or  plant  is  the  resnttnnt  of  in<Mdcntal  forvcs 
u|>on  plastic  matter,  and  that  the  problems  of  morphology  arc 
tinestions  of  the  re<li8tribution  of  matter  ami  motion,  simple 
physical  problems  to  be  considered  in  tlie  same  s|>irit  as  the 
phenomena  of  electricity  and  chemistry  are  investigated,  I  must 
say  Ibat  the  genealogy  of  man  has  not  as  yet  been  worked  out. 
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BncBirnov  of  a  vbw  bpscibs  op  dolabella,  fbom  the  gulp 

OP  CAUFOBVIA,    WITH  BEMAXXS   OH   OTHEB    BABE   OB   LITTLE- 
XVOWB  BPBCIBt  rBOM  THB  BAMB  BBOIOV. 

BY  ROBERT  E.  C.  STEARNS. 

The  formfi  n*forre(1  to  herein  are  part  of  a  eolleetion  made  in 
1  ****"•,  t.y  Mr.  William  J.  Fisher,  of  San  Francisco,  and  kindly 
]>rfH>nt«:«l  to  me  by  the  collector.  In  connection  with  the  previous 
ftliuthlaiil  material  in  my  cabinet  from  Lower  CaliTornia  and  the 
ftU«*ivii  and  waters  of  the  (Julf  of  (California,  Mr.  F^i^her's  contri- 
Wion  ftfbls  much  to  our  knowled&^e  of  the  forms  inhabiting  the 
ftUae  |)rovince«  their  distribntion  and  variation.  I  |>ro|M»e  to 
|>uMi%h  additional  pa|>ers  in  continuation  of  this,  with  notes  and 
rominetitH  nflating  to  these  pnintn. 

MlWlU  Califoraita,  .^Uftrnii.     (Nrw  S|.ecieii  ) 

Thi^  ftirm  ap|K*Hrs  to  have  es<'aped  detection  until  colKn'ted  by 
Mr.  FihIkt,  who  found  it  living;  in  Mulei^e  Kay,  (fulf  of  <'alifornia; 
itprvliri  "dark  places  in  pools  left  by  the  tide.'* 

liiiii^rli  4fVcr:il  Hpecinieiis  «)f  llie  aiiiin:il  WiTc  promn-d,  I  was 
ui.n.  !•>  tit  iflftain  a  sprciinen  lor  InvrNti^^nlioii.  Mr.  Fi.sJirr,  who 
n:>'i'' ii<<  ih.iwiii^t  :it  ihe  lime  of  ctilh-rlinp:,  iiifornis  nit*  that  the 
*■•'>' il  i^  Iff  tlif  «»aiiM«  uentTril  form  as  aiith(»rs  have  i^iven  for 
■'.'  >'"' ;  the  i-obir  uf  the  :i!M»Vi»  sp«'i*ics  brin;^  a  d:iik-bn)wn,  and 
*••••  *»ijf:u  r  r(»vri«Ml  with  warlv  papilbe.  As  to  color,  this  species 
{'r<.li:,i,|y  varifs  h'lincwhat  t\s  do  llic  individuals  of  others. 

ilif  H|.,rii'H  hfr<lt»fore  niadf  known  are  pi  im  i|i:illy  inliabit:ints 
*'•  ■'»<•  IimIo  rririfii'  provihi'e,  and  the  Mediterranean  re«;ion  i;*  alno 
irn|.i,..|  ^jjjj  ,^  npresfulalion  of  this  ^rroup. 

1'"  li:;uriH,  Tlrilr  VII,  1  :ind  '2,  of  natural  siz«*,  wlii<'h  I  have 
**f' '  I  i\  drawn  from  tlii*  lari»cHt  of  ihf  two  sh<-lU  in  my  colliM'tioiis, 
'•^•iiif.;.-  Ill  outliiir,  s<»mfHhat«  tin*  s|n«||s  of  />.  Jiiimj»hn  ii(  Cuvier, 

''  "tf.itii,  M  irtvn.  Tin*  nuclear  callosiiifs  vary  more  ov  lesi 
"■  'I  rTi'friit  sp«TiiinMi-». 

Iirti  OciatbrA   •rioaecoidM.  V»l    .      '  M   rjilif..rnii'uii  II •In  ) 

bi  tlif  Inte  IM*.  < '  irpriitrr'n  Ui*p  iris  to  tin*  lHiti<»h  A^istMMatiou, 
r-*ri-iH'i'  \^  mreb*  to  tin*  fon*i;tun^  Mp»«cii'S  {  yfnrifuli'ii  mun- 
*^'i/'«!  hv  natiii' onlv.     In   his  M  izatlau  ralalo;rii(.   |i,)\v^.\,i-    ho 

'  Src  WiH)ilwiir>rs  MiitiUiil,  Uil  I'll.,  p   'M\. 
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bas  described  a  "  vor,  iiulenlntfl,"  of  a  form  which  be  pn 
be  ViUmicieiiucs,  speciee,  and  Hiiggcsls  a  compariBon  * 
M'lrtx  alvalun.  In  tlie  Smitlisonian  Clieck  List  (Jaiie,Ul 
he  included  Kiener's  name,  but  omiUed  tliat  of  ValencienoH  k 
neither  Kiener's  nor  Kceve's  monograplis  are  accessible,  I  111 
only  been  able  to  compare  with  Chenn'a  Bgnre  583,  aa  prwfMl 
in  the  latter'^  Manual,  Vol.  I.,  p.  137,  whicli  is  qnite  a  iliUMI 
form  frum  tliat-  herein  eontiidevcd,  and  wliicli  I  bave  no  donHI 
the  shell  desciibed  by  Valenfiennee,  for  bis  name  is  so  emiiwl^ 
appropriate,  Ibat  if  lliere  le  any  question  or  confusion  of  m 
bis  should  be  retained.  The  shell  referred  to  bus  fi-equeDtly  tM 
under  my  notice,  and  its  cleleiTni nation  lias  sorely  ptiizled  otb 
as  well  as  myself.  The  specimen  before  me  at  this  momeLt."li 
is  only  about  half  the  size  of  some  in  my  collection,  is  eUC 
ingly  suggestive  of  tbe  European  erinaceux,  Rnil  the  chwMll 
and  range  of  variation  in  the  two  species  are  very  much  d 
though  Inrge  adults  vary  more  than  do  tbc  smaller  individi' 
The  West  American  form,  when  adult,  is  more  trisagolar,* 
exhibits  a  general  variation  in  the  direction  of  Pleronolas. 

The  genera  JSIuricidna  and  Ocinebra,  as  defined  in  Ailiil 
Genera,  when  considered  in  ihe  light  of  some  of  the  species ) 
cliidefl  liy  said  authors  in  eaeh  of  the  two  groujis,  ' 
on  comparison  to  approximate  so  closely  as  to  create  a  doiiM 
ich  of  them,  ceri.iin  forms  should   be  placed. 
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30 j.  I'^.l.'l).  inilirntoA  that  Mr.  Sioartis'  idcntifk'ntion  of  tliis  speeioH 

i«  I'orrect.     It  lias  Ikm'Ii  riiu'c  <li*soriUMl  liy  Mr.  Hinds  in  Zool. 

ri«K\  I.«in«1on,  12*<,  1><43,  under  the  n:iine  of  Mfin*x  (yali/nrniruH 

Iliiid«:  Aiid  cxroncnt  o«»h»riM|  figures  are  «riven  in  Voy.  Sulphur., 

t.  :;,  f.  9.  10.     It  \h  niso  fitj;ured  in   Keeve,  (Nineh.  Icon.  sp.   144, 

uridi-r  the  Isttrr  name.     Hinds  descrilies  the  shell  ns  havin<r  six 

var-.i'fH.  hut  Id**  liirures  only  hIiow  three;   Keeve's  de^cTiption  is 

o*rr«'i-t  in  fnvnti<>nin&!  thntc  variees  alternatini;  with  nudes  or  rili>«. 

Tin-  «}ii-fimi-n  M'Ut  l»y  Mr.  Stearns,  with  U'l^  paper,  has  hut  thri-e 

variit-«.     I  think  that  Mr.  Hinds  has  erred  in  inclndiii:;  the  three 

u>li-riiiMli-H  n-  varices  in  his  description.     The  species  cannot  lie 

|Iaii-l  in  either  ihiu^hni  or  Mttrifitlfu,     Until   the  operculum 

»ii!l  U*  examined,  it  uill  he  im|M»HsiliIc  t<i  }i;rnup  it  with  certainty  ; 

if  ;hf  n|trrculum  i-^  inurieoid.  it  is  a  ('fiirnnus^  Montf. ;  if  purpu- 

r^'ii.  it  in  a  ('frtnitunm,  <*onr.     (leooraphical  considerations  lead 

Dif  til  oil r mint?  that  it  will  prove  to  t»e  the  latter.     Krodcrip  (/(»nl. 

\*T>n\  17.'».  lS;<*J)  descriU'il    Miirt\r  hnjiiltri^^  a  sjK'cies  havini;  live 

or  "jx  vnrices,  and  much  res«Mnl»lin«^  M.fnnnrt'its,     It  occurs  frnm 

l'siirri»  piirtrero,  (Vntral   America,  to   Maixdaleiia    l»:iy,  and    is 

tj'jr.«l  hv   Siiwerhv,  roncii.  illu?.t.  f.  i*«,  ami   hv    Ke«'ve,  Icniiir!i, 

"•1*1.      If  till'*    -Imiiid    prove    to    he    the   H;iiih'  as  \':deiicieiiiii><«'s 

•|'".'^,  till*  name  uiuilil  take  preenh.m*,.,  liuvin^  ji  yivir's  prinritv. 

<i.   W.  T.,  Jr.] 

Ni.iiii-r«»U"«  tiiM-  •'peeiiiiens  wen-  found  alivt'  on  mud  Mats  in  S:iu 
'^^•Il^||  li:i\,  \\  hieh  indisiiii!:dilv  conUfct  tlie  loreiroinir. 

lii'\i''>  Hjiffii'x  w:i«»  proli:i)iiy  ileHrriheil  iVoin  a  lari.'**  spej-jiui'ii, 
''•Mi.'ii  theentirr   sui  face  of  the   wlmiN   ^^MH   hrosiillv  iiinl   nuHe 

* 

*'r  ••  »^  iji-«|il\  I  h:iuiieU-«i  or  ;zroii\  nl,  MS  in  s|HTiiiH'iis  in  mv  eul- 
j<"»'  ■  h.wliieh  iii«-asure  -J.!*  inehes  in  leiJi:lli  liy  I. '.•'J  iueh  in  width  ; 
^'"'«i  :l,io,  \iiiiii:ji|-  ^pi-eiiiii'iis,  :is  sni:ill  ms  1  itirli  in  'eiii^th  l»v  ..*»s 
■'■*  •  .11  Mi'iili  (I  lit'  miter  lip  thin  :it  thi^  ai^e  i.  siiow  the  --lUiw  cha- 


rv 


•  I*. 


hi  K'!i*ftii^  the  t\pe,  as  liuun*il  in  rJHMJu'H  MMiiuel.  metisiires 
■ ""  'III  li  iti  h  itL!th  h\  l.lu  iiii-li  in  uiiltli.  anil  exiuliiis  onl\  thife 
"■  'liiM*  eh;iiinel«  rie:ir  the  h;isr  ni'  the  ImhIv  wh«iil.  Mr.  Fi^ln'r^ 
'i*<  ri.iii*t  |iifi\r  that  the  irrtKtxiMi;  is  :iii  unerrtaiu  charMi-ti-r, 
'•••  riuridur  of  intlividnaU  enlh-eied  hv  him  ua>o  fiMtunaleU  ,ini- 
I  *  uiKiiijh  In  SI  tlh-  all  tloulits,  anil  proxe  tliiit    the  two   t'lMUiH   as 
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above  should  be  united  under  one  8[)eciflc  namfl;  na  Mr.BNHl 
appears  to  be  tlie  first  in  order  of  time,  it  must  be  adopted. 

All  of  these  shells,  when  alive  or  fresh,  are  coTere<l  wlthiW 
or  nearly  black  epidermis,  which  ia  apt  to  flake  or  peel  offiti 
verv  dry.  (The  epidermis  has  the  same  characters  in  tin  M 
Milra  Belcheri,  in  common  with  other  West  Americas  iM 
forms,  and  ire  may  presnme  Uvea  in  mud  atationa.) 

Tlic  varieties  of  Macron  may  be  described  as  follov: — 

I.  Length  2.02,  breadth  1.28  inches;  channelled  throogliiit 
more  conapicuously  on  lower  part  of  bo<Iy  whorl  than  elMwta 
Plate  Vll.,  fig  3. 

II.  Length  1,  breadth  .£>7  inch;  onter  Up  immature;  chuoriU 
throughout. 

III.  Length  1.7I>,  breadth  1.10  inch;  channels obsoleteotMt 
so  oil  upper  part  of  body  whorl.     Plate  VII,,  fig.  4. 

IV.  Length  1.22,  breadth  .82  inch;  chnnnels  strongly niAi 
i>elow,  fainter  above  and  on  the  greater  part  of  body  whori;  ■ 
upper  part  of  same  barely  perceptible. 

V.  Length  1.58,  breadth  1  inch;  three  grooves  on  lonr  f* 
of  biidy  whorls;  otherwise  smootli ;  typical  of  Hinds' tsO 
Plate  Vll.,  fig.  5. 

Although  the  other  West  American  species,  described  IffJ 
Adnms,  and  named  3L  Uoidm,  Pl.itc  Vll.,  6,  habitat  Su  Dif 
oil  the  ocean  coast  in  the  State  of  Califoiiiia,  ia  a  smaller  W 


19T9.]  HATUBAL  8CIE!fCE8  OP  PIIILAPBLPHIA.  399 

Id  Sowcrby^it  monograph  of  Cyprjea,  in  liis  Conch.  Illustr.,  spts 
cleik  30«  fijfurc  13f»,  no  habitat  given,  rercM'cnro  is  nindo  to  whnt  I 
have  always  reganknl  as  applying  to  the  form  under  consi<icra- 
tii>n.  The  only  comment  in  the  text  as  ahove  is:  ^'  30 — C  contra- 
vrr^a,  Gray^  Zool.  Journ.,  t.  7  and  12,  p.  7.  Oh*.  This  niaj'  prove 
Co  lie  only  a  variety  of  C.  Isahelhi/' 

While  its  general  coloration  wonhl  lead  to  its  l)eing  grouped 
with  C*.  iMiMla  of  the  Indo-Pacitic  and  C*.  huida  of  the  Metli- 
t«-rran«'an  ri^^fionx,  it  (litfers  more  from  the  former  than  it  (Iih'h 
frum  the  latter  named  sfiecies.  While  it  is  a  more  veutricoHc  form 
than  C.  i*abeUa^  in  this  respect  lieing  nearer  to  (J.  lurida^  the 
ird^e4  of  the  lips  are  not  as  finely  and  closely  creniiiate<l  as  in 
i»aMla^  Hfir  as  coarsely  as  in  lurida. 

A  A  the  N|>ecimens  which  firNt  attracted  the  attention  of  ('alitor- 
nmii  cfJlectors  uml  naturalists  were  iH^ach  shells,  they  were  re- 
);ardetl  as  ballast  '^iKfcimens  of  inaln^iia  from  some  Indo-I'aritic 
1*4 >ri.  thrown  over  from  some  ship,  or  accidentally  mixed  in  with 
giiif  ••hc'lls  by  fiailors,  and  were  not  carefully  examined  or  con>«id- 
rrrd.  Tht-lr  frt-ipirnt  reception  fron)  the  gulf  ha^i  led  me  to  look 
it.i*t  !1k-  matter,  with  the  result  as  above  stated. 

Mr.  Ki-hi-r  ei»lU'cted  several  fresh  livinjj:  specinims  at  llie  Maria 
Madu*.  and  at  San  tJu:ini<*i>  Ulauds  of  the  Tres  M:u'i:is  ^i'«iii|i, 
a:.<I  till-  ^(K-cic.*i  slioubl  Ih.*  added  to  the  faunal  list  of  the  M:i/itl:ui 

OBchid«lU  Carp«aieri.  Stearn«      Onohidinm  Carpenteri,  W.  G.  ninri«T 

Tiu'  foiMi  refi-rrcd  to  heri'iii,  which  1  presume  to  Ik*  tin*  sruni' 
irii|K-rfii'tiy  (h*iri'i)>ed  from  airohttlir  ^tprciuieus  by  Mr.  ltiiiiii*\  iii 
III*'  l*H'<*«'rdiii»»«»  «»f  the  I'liiiiidrlpliia  A<:uh'nj\  of  .Natural  Srinni"*, 
1  •••.•',  pai!f  l.'»l,  in  nn  (/ii(7i<«/'7//i,  as  sai<l  ^enus  i?»  drtinrd  ny 
\V«MH(Hniil,'  th«- ;:i  iii-ric  descriptiou  aii«l  ivp*'  (  ".  7'//;i/»/#,  Kui-lia- 
I  aTi .  U'ln^  c<»ii*ti<lfreiU  lo^elher  with  uuuirrouN  ^iktImu'Ms  i'nllntrd 

•  \   Mr.  Ki^hrr  at  variou«»  pla^-c*  in  the  irulf  »if  < 'alit'oruia. 

.lllhoii>jh  Mr.  Fi<^h«'t'H  sp«'cini«-iis  are  *«ouu-\^hat  eoutractcd  :iiiil 

•  li«toil«d  bv  alcohol,  iht'V  aie  nrobaiilv  iu  U'tler  comlitinn  than 
««-ii-  lht»<»e  4X.Hmiiicd  by  Mr.  Itiiinev,  and  1  am  thtMrfore  ai>b-  t'l 
•\-w|  ilif  r<ilbiwni^  to  that  author's  d«'seriptiv<*  rnuarkH  :  — 

JS'hIx  i*itli»n;{  ovate,  alioul  one-tliinl  litii«rer  than  wide;  nmx'X 

•   J«rctlU  and  Knsi^il  SlirlU.  lM  nl  ,  ',MiH. 
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or  roundeil  sbovc,  tint  on  tlie  under  aide ;  anterior  and  posterior 
ends  equally  rounded.  Dorsum  formed  bj  the  mantle,  and  en- 
tirely covering  tlie  l>nek,  whicb  is  of  a  smoky  brofrn  color,  coria- 
ceous and  quite  tliiik  at  the  edges,  as  seen  from  the  under  side, 
which  latter  is  of  a  dingy  yclloirlah  color.  Surface  of  doranm 
tloBcty  coTeretl  with  rough  wart-like  papillfe,  some  larger  than 
others;  the  largest  placed  so  as  to  present  somewhat  the  aspect 
of  regularily,  the  interspaces  being  filled  with  the  smaller.  Creep- 
ing disk  or  belly  elongated,  nearly  as  long  as  the  animal,  and  its 
width  about  one-third  of  the  entire  width,  as  seen  from  below. 

Respiratory  orifice  on  the  left  side,  between  the  edge  of  the 
creeping  disk  and  the  mantle,  at  a  point  abont  two-fifths  of  the 
total  length,  from  the  posterior  end.  Anal  outlet  on  the  right 
side,  very  near  the  posterior  extremity  of,  and  just  above  the  edge 
of,  the  creeping  disk. 

The  eye  peduncles  rather  short,  and  these,  together  with  the 
buccal  appendages,  are  obscured  through  the  contraction  caased 
by  the  alcohol. 

The  creeping  disk,  being  comparatively  soft,  is  much  contracted 
by  the  same  cause. 

[Abundant,  attached  to  the  nnder  side  of  stones,  at  low  tide. 
Sometimes  overlapping  each  other. — W.  J.  Fisher.] 

Habitat.  Oulf  of  California,  in  San  Francisqnita  Bay,  Los 
Animas  Bay,  and  Angeles  Bay. 

The  above  was  written,  and  Plate  VII.,  flgnre  7,  drawn  (twice 
the  actual  size)  from  an  alcoholic  specimen  in  my  collection.     It 


conspicuously  different  to  admit  of  tliis ;  the  balance  of 
iTS  being  decidedly  in  favor  of  the  group  first  named 
ind  to  which  I  regard  it  as  more  nearly  related, 
orsal  eyes,  detected  b}'  Prof.  Semper  in  certain  forms  of 
a?,  and  which  he  has  so  carefully  illustrated  and  described, 
lot  been  able  as  yet  to  discover  in  any  of  the  specimens 
i  by  Mr.  Fisher. 
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Tlicre  is  a  well-known  belt  of  Berpentine  pitssing  tlirougli  Rad- 
nor Townslil[i,  in  a  direction  about  N.  80^  E.  from  near  Rndoor 
Station,  P.  R,  R.,  continuing  [>rol)atily  to  Wcat  Cliestcr,  S.  75^ 
W.,  am)  wliicli  is  probably  identical  with  that  apparent  at  the 
Ijchnylkil)  at  Rose's  quarry,  nearly  opposite  Lafayette  Station,  P. 
G.  &  N.  R.  R. 

This  aerpentine  is  very  dark,  and  is  almost  without  Other  min- 
erals except  a8l>estos.  Northwest  of  this  is  another  belt,  which  I 
lielieve  lias  never  before  be^n  described. 

Its  southeastern  mo  St  outcrop  is  on  the  S.  W.  side  of  the  guir 
road,  about  150  yards  S.  E.  of  the  road  from  Radnor  Station  to 
Coushohocken,  and  in,  hut  near  the  southeastern  border  of,  the 
Edge  Hill  hydro-mica  schists,  which  a  quarter  of  a  mile  \.  W, 
form  the  Oulf  Kills,  the  con  tin  nation  of  which  is  known  as  the 
South  (Cliest«r)  Valley  Hill,  Its  outcrop  is  a  very  small  one, 
not  over  six  or  eight  feet  in  width,  and  has  twen  exposed  by  a 
cutting  of  the  road. 

The  ser}ientine  is  of  a  retldish-  and  also  of  a  blackish-green 
color,  quite  compact.    No  other  minerals  are  visible. 

About  a  mile,  S.  73°  W.,  from  this  jwint,  a  similar  serpentine 
appears,  ploughed  up  in  a  field  on  the  proj>erty  of  the  heirs  of 
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mt'l  frnm  Radnor  Stntion  to  ronftliolioc'kcn,  X.  E.  of  the  road 
M-imratin^  Delaware  from  Monljjfomery  County.  The  steatite, 
With  two  dintinct  parallel  outcrops,  with  primal  sandstone  l»e- 
tw«-('n«  ap|K*ars  near  the  name  road  in  a  ploughed  field,  but  only  as 
looM*  ma»4ef«,  fin  a  farm  formerly  owned  by  Christopher  Pechin  ; 
no  t^riiontine  was  found. 

Tlit'fltf  two  ez|»o»ures  of  the  steatite  arealK>ut  half  a  mile  apart, 
»iid  ihf  ilin*i-tion  in  nearly  N.  70''  E. 

The  ser|M«n(ine  on  the  gulf  road  is  ver}'  nearly  in  the  same 
•lim-tiiin,  and  although  no  steatite  was  found  on  the  gulf  road, 
fSi'f|il  one  small  piece,  I  was  assured  by  Mr.  Garrett  Williamson, 
«hti  hsH  n*«ided  in  the  neighborhood  for  years,  and  who  first  called 
mv  altentiim  to  the  fact  that  steatite  existed  in  the  vicinity,  that 
MrAiiio  had  Itoen  found  in  place  in  digging  the  gutters  of  the 
ri>a'l.  shout  one  hundred  yards  southeast  of  the  serpentine,  and 
(Ml  •t-a'-ching  nt  this  point  the  small  specimen  meutinncd  was 
f-iiin(| 

Tlu' cdutinuation  of  the  line  was  followe<1,  but  no  other  expo- 
«iirf  iriiH  «M*en.  The  strike  is  nearly  the  same  as  that  of  the  I'M;;^ 
Iliil  riK-ks.the  trap, the  primal  slates,  and  the  Uulf  Valley :  varying 
i?-'ii!  H  fr«»m  that  «»f  the  steatite  of  the  S(»ap*<t(»ne  quarry,  from 
r.i<«!n  ti  II ill  to  the  black  r«K'ks  near  Mcrion  Stpiare,  anil  its 
;:■  ■<:tMt*  e>iiilinuati(iu  from  Ko<4cmi>iit  soutliwestwardlv. 

1  In-  iiiirotiMU  at  onre  Hugirj..sis  itself:  Is  this  st«*:»tite  nf  the 
•'■il'-tiiiiv  Ill-It  on  the  iiorthi'asterly  side  of  an  aiiticliii:il  axis? 
IJm-  { trH,'iifi*  of  ihe  gainetiferi»iis  mica  sehist  favors  this  \iew, 
'■  >i  itif  •Hiiirn'nce  on  the  gulf  roail  on  the  i'Mize  Hill  rork*«,  and 
' '••  j- •"•I'lice  on  the  nortliea*«t  of  the  primal  slates  are  oppo-eil  to 
■*■  I  'liNiii-  :ii  preHi'ut  merely  ti>  puttlh'  fai-ts  upon  record,  liopinir 
■'.tt  fijurr  4(i..ri»VfrieH  inav  reniler  tlicui  <d*  value  l»»wards  devel- 
"I'lMHit  lit"  the  giMiliigy  of  x\iv  regi«in. 

Tlii  ill, I*  iif  strike  of  tilis  helt  w«Hild  lie  just  at  the  lip'w  uf  tin* 
■  J  Mil  tlif  s«Mithwi'Ht  siile  of  the  Selmvlkill,  oveilonkini^  rousho- 
'"Iki  ii.  (irMhitoid  giieisNir  pieks  are  there  in  abundant  outernpH, 
i*  iKi  *iT|H-titine  ur  steatite  has  IntU  ni>tieed. 
I  'ii^iie  aNo  to  I  nil  aiteniinn  to  a  fart  which  pn»liab!y  indieat<'s 
■*  ■  !•••  iif  friiili  ill  the  upper  part  of  the  valh-y  <d'  Mill  Tn-ek.  The 
»'i  it.fi.  !..](  .,('  {||,.  minjmtoiir  (piarries  is  found  in  a  vrry  nearly 
l*'f''*  line,  nlM»ut  S.  fil  \V.  from  Chestnut  Mill,  riiibchlphia, 
^  •  ii«-nr    Mirinii  .*^ijuare,  Montgomery   County,  where   it   is  very 
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prominent  in  the  so-called  hlack  rocks.  It  contiDues, bovM 
in  tbe  same  direction  at  least  lialf  a  mile  further,  being  etfti 
in  tbc  Blacli  Rock  Road  at  the  cnrve  in  that  road  K.  E-otK 
Cbas.  AViieelcr's,  beyond  wbicb  it  doea  not  appear.  The  pnta 
gation  or  this  bearin<;  would  strike  the  Penna.  E.  R.  alorvs 
tlie  bridge  by  wluoh  tbe  Black  Rock  Road  crosses  iL  Thtnl 
road  cutting  is  here  some  thirty  feet  deep  for  over  bslf  iil 
in  decomposed'  mica  schist,  without  a  trace  of  steatite,  but i 
Rosemont,  a  distance,,  measured  at  right  angles  to  the  BHikeil 
about  half  a  mile,  and  in  direction  due  west,  it  again  ippM 
northeast  of  the  railroad.  Near  Darby  Creek,  aboat  two  ul 
half  miles  S.  55°  W.  are  other  outcrops,  the  course  being  S.B 
W.,  beyond  which  it  widens  into  a  broad  belt  of  serpentiMM 
allied  rocks  to  tbe  West  Chester  road.  Identified  by  tbe  pm' 
morpliB  of  serpentine  after  staurolite,  the  so^aJled  basUid  ■ 
pentine. 

Blue  nill,  Providence  Township,  is  nearly  in  the  prolonpli 
of  this  line,  as  also  Walter  Green's  in  Marple. 

The  serpentine  belt  first  mentioned  has  a  similar  cbaogi 
direction;  from  Rose's  quarry  to  a  point  on  the  Barr  thT>,t 
miles  north  from  Bryn  Mawr,  its  direction  is  about  N.  65'  K 
prolongation  striking  the  Pennsylvania  Railroad  at  a  point  k 
a  mile  above  Rosemont,  whereas,  at  its  first  ontcrop  near  Ridi 
Station,  it  is  about  half  a  mile  north  of  this  assumed  line,! 
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DecembkuS. 
Tlie  Prc<4i(leiit,  Dr.  HrscHEXBKKOER,  in  the*  chair. 
Thirty- four  persons  present. 

On  Tstnta  M**dinratirU(ita. —  Prof.  Lkidy  exhi1)ite(1  two  spooi- 
iDrn*  of  taii'woriiis,  Tnnin  rnvdinraurUaln^  both  n'taininix  the 
li<-a'l.  Thene  lind  U'l-n  rereiitly  suhniittnl  to  him  for  exainiiiiition 
l'\  hr.  J.inie.H  .1.  I.evii-k  .'iiul  Dr.  Walli'i*  F.  Allee.  Tapeworm  :ip- 
|i«-ar<«  not  to  )k*  n  ettmnion  atfeetioii  with  \\*k.  S<'vera)  phy^irians, 
MM-xU-itsi%'e  prnctice  in  thirteity, liad  informe<1  him  that  they  never 
li»i  a  !'»««•.  Durint!  tlie  hist  ten  or  fifteen  years,  from  (»ne  to  two^ 
»|<n'itii<n'*  :innnally  ha<l l»een  hultmitted  to  him,  l)nt  the  pre>«'iit  year 
U  had  ^K'vw  five  N|Mi.*imen*i.  He  iiad  heeii  nnrpriseil  to  tind  that 
all  |i«'rl»ine<l  to  the  s|K*eies  imlieatei).  Formerly  lie  siip|iose<l 
t!i:il  iMir  romiiinn  H|>eeie!H  was  the  Tn  nia  unliiim^  \\\\\  \\\Xvv  expe- 
rt tiii>  woiilil  in«lii*at<*  that  ihr  Tanin  mi'dinmuvUntn  !•*  th«*  nH»re 
(<>iiiiiiiin.  TlieiliHtin(*ti<»n  between  th**  two  ha'l  been  iibsi-rynl  only 
rt'nipMrntively  re<-eiitly,  ho  that  no  dotilit  many  speeimciis  formerly 
atiril'iiicd  to  th«'  former  aetiialiy  bchintri.>(l  to  the  latttT. 

Wjn'ii  th«*  heail  in  prrM*nt,  th«'  two  *4pr('ifH  arr  n-M«lily  «listin- 
Cii^iinl.  Thr  Tit  nin  >"//'/;/«,  whn«»r  larval  furin  (•<  foiiinl  in  the 
*'!i.i:i«l,  "  lit'  piiik.  liMM  th«'  lira*!  provi'ird  wiili  a  en»wii  «»t  IhmiIvh. 
T-t  ;i  tit*'ii'ufii{§lhifti,  (Irrived  frnni  iirrf  aii'l  mii!ti»ii,  has  a 
>i-**-i  III  :i'l.  \%  Ikirii  In  iiiiaini«'<l.  Tiir  ripe  seL^mt'iits  are  al->i»  iiNiiMJIy 
;•  •■i..\  .i>.'  Iij^iunIumI  111  1  hr  1  w«»  Nprri»'«H.  I  n  t  he  T.  in*  *lf'fi"»  li'ufit^ 
'  •  •>i-ir-,«'>  :iii- <ii\  idi'il  iiil<>  maiii  in>>re  pnnclirH  t  han  in   T.-^-'Innn, 

l>  P:.  I.r\  ii'k'*<  raNc,  1  lu*  nian  iia<l  U'eii  in  the  habit  of  i-MiinL^ 
'■'*  •■■!:!  I'.ii  nitTit.  In  t»nr  of  tlie  sptM-inu'ii**  cxhibitt'd,  thr  suckers 
"'  ■  *  ..t:fl  :ip|>«-arc«l  a-*  iihi<*k  Nt>i»t«,  tVnin  thr  black   piirini-nt   on 

■  ■  Si  .-I  -nrfri'T.  'I'ht*  i^rnilal  apcrt  nr«'<«  wrrt' :iNo  hho  k  fi'iHn 
•  •III.,  i-ausr.  In  thr  other  spirinirn,  the  head  a|i|>«aiiii  Irss 
■^  k  tixM)  i.i'^nirnt  a^Miiii  and  aionnd  the  position  of  the  Mnkrrs, 

-■■I  •:.•   ^.-njtid  ajHTtureN  do  not  appt':ir  bjaek. 

■V-     .'o/i   S'>'!f    "*'  f*tilif''>rnni  — l*nif.  (iKoiKiK  A.  KiKVUi  statr«l 

■  '■'  •  .!■  1-1 1  alii-d  ni'iiinlaiii  siiap  li:is  a  uniform,  inipiirv  white  enlor, 
^■'  -  ::i  :lt  \  t«i  t  in- t'Miili.  FxaininatiMi)  wit  h  thr  Iriis  does  not  re- 
^' '  ''m*  iiim|His',tr  n:it  iirr  of  t  [ir  siibstMnre,  but  when  eni^lird  (not 
*  '•'■I  .  roitl  •ilirrnl  with  w:itrr.  it  asNiimrs  a  pa^iy  eoiisist«>n<'y 
'  "^  Kf  !,tii{r,  aii'l  bv  ri»ntiiiiir«i  stirriiiL;  with  iiiurh  watrr  pas*i(>s 
''     ^  lit  .U\  sii^iH-nsiiiii.     Fi'oin  thin  in  a  ^hort  tiinr  a  sandv  inatr- 

*'   i'l-.^jtu.  whdr   lh«'    rrmaiii'hr   rnpiirrs   niaiiy  hiMirs  to  -ittle 
''  '■•  witi-r    into   a  tl'»rrnlrnl   masn.     Tims    two    portii>iiH   were 
"'•'«!. i-.|.  It   sandv  i»nr.  A  (  !."»   iwr  emt.),  anil   a   rtoeeulent  one,  \i 
■'■'  i-ir  eenl.),  roiij^hly.     Ht)lh  were  drird  over  sulphuric  aeiil. 


PROCXEDINOS  or  THE   AOADKHT  OF 


Analysia  of  B: — 


«r  cent.  (Amoipboai  Bi(^ 

*'  '^'^  SI0,-B».4 

Al,(\-  IJO 
Not  (ktennined  ^^2^ 

CaOK,OiNa,Oi  ICMJ.OO  1 

B  is,  theiefoie,  a  mixture  or  EaoUnite,  opal  silica,  fddifUll 
minerBl,  and  quartz. 

Exaini nation  of  Part  A : — 


Ignitioi 


12.34 
«9.40 

Al.O,  IS-M 

CaO  0.00 

MgO  0.30 

Alkalies  (difference)    4.00 
tUO.L'O 


But  this  also  parta  into  a  soluble  and  an  insolulile  portioi. 

lueoluble    8S.50  per  cent. 
Soluble       61.50percent. 


SiO,  =  88.00 
A1.0,=>  B.40 

SIO,  =  43,9 
A1,0,—  6.8 

It  is  absolutely  impossible  to  identify  any  Bi>ecies  witb  ceilfl 
tinder  these  circumstances. 
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TuckerTHAD  fouml  it  in  the  White  Mountains  of  New  Hampshire; 

Kutth  rretlited  it  to  the  (Sreen  Mountains  of  Vermont,  and  it  has 

lonte  lie<fn  known  to  oi'CMir  in  that  State  at  Mt.  W 11  lough hy,  and  in 

Sniu^i;ler'9  Notch  at  (lie  base  of  Mt.  MauHQeld ;  Frost  found  it 

■i»o  near  Krattlclmro,  Vermont ;  Macrae,  many  years  aj^o,  collected 

It  in  (hv  Adircmdack  Mountains,  Khscx  Co.,  N.  Y.     In  18(»S),  Mr. 

Ktilfirld  found  it  at  Stony  riove,  in  the  Catskill  Mountains,  N. 

Y..  au'l  in  1h73,  Mr.  S.  H.  Hall  collected  it  at  Haines  Falls,  in  the 

Kaatrrf*kill  Clove  of  the  same  mountains,  these  being  our  most 

ii*»utheru  loi*aUties  until   now,  when  wc  lind    it  in    nortlieasteni 

IViin«\lvauia,abf)ut  latitude  41 "  ^0',and  at  an  elevation  of  about 

:;(H)0  k-et  above  tide. 


Deckmber  17. 
The  President,  Dr.  KtsciiENnEROER,  in  the  chair. 
Fort  V  one  members  present. 

A  |ift|»er,  entitled  ** Morphology  of  the  Limbs  of  Amphiuma, 
utl  liie  probable  Synonymy  of  the  S|>ecieH,*'  by  John  A.  Ky<ler, 
«ft*  preMintcil  for  pulilicatio)i. 

Tlif  ilfaths  of  Kli  (leildings,  M.n.,a  correspon<lent,  and  Sunuud 
J.  Ii<tvi-?<,  a  nh'HilH'r,  wrre  aunonh<vd. 

Till-  riibliriili«in  ronimittee  rcportiMl  in  ftivur  <»f  the  publu*ation 
<'f  ti.i-  fiilliiwing  papers  in  IIm*  iloiuniil  tit*  the  Arnd«-n)v  :  — 

"IVMripliDUH  of  nrw  spccicn  of  lossils  from  the  Pliocene  Tiny 
Ik<t%  till v« cell  Lini'>n  and  Mom,  (*<i<«t:i  Kic;i,  together  with  notes 
■ti  |ri\iou^ly  known  HpeeieH  from  there,  and  elsewhere  in  the 
Urii-U-ai,  Area."      \\s  Win.  M.  (iabb. 

"bvieripliimj*   of   Caiibliean    .Mi<Hvne   Fossils"     liy  Wiu.   M. 

GaM.. 


I>K('i:mukk  24. 

The  Prchitlent,  l)r.  Ui  sriiKNUKKUKR,  in  the  chair. 

^ift«*en  |i«'r»ionH  preHeiit. 

A  |n|»fr,  entitled,  *M)n  the  Land  Shells  of  the  Mexicnn  Island 
**'  '*niiU|ou}K',  eollet'leil  by  i)r.  K.  I'alnier,**  by  \Vm.  Ki,  iSinney, 
**•  l>reMrnt«Ml  for  publieation. 


P&UOIIDINOS  OF  THK  AC1.IIIMT  Or  [18T8. 


December  31. 
The  President,  Dr.  Ruschenberoek,  in  the  chair. 
Thirty-seven  persons  present. 

Uineralogical  Notes ;  Randile. — Professor  Oeoroe  Ado.  Kcenio 
laid  before  tlie  Academy  some  st>ecimen8  of  granite  from  the 
neighboriiood  of  Philndelpliia,  showing  an  incrustation  or  coating 
of  a  canary  or  lemon-colored  sulistnnce,  which  he  bad  analyzed. 
This  substance  is  probably  crystalline,  with  generally  an  eiirthy 
habitus.  It  is  translucent,  with  a  fine  yellow  color,  and  a  hardness 
from  2-3.  Owing  to  the  impossibility  of  complete  separation 
from  the  underlying  orthoclase,  the  speciflc  gravity  was  not  deter- 
mined. 

Ueated  in  a  closed  tube,  the  mineral  yields  a  small  quantity  of 
water  (not  acid),  and  turns  to  orange-red.  Heated  in  the  forceps 
in  a  strong  oxidizing  flame,  it  l>ecomcs  shining  black.  It  dissolves 
in  a  head  of  microcosmic  salt  niih  ctTervescence  (00,),  imparting 
to  the  glass  the  characteristic  yellowish-green  color  of  uranium, 
changing  to  bluish-cmerald  green  in  the  reducing  flame.  Concen- 
trated  cold  hydrochloric  acid  ilissolves  it  before  ignition  ;  after 
ignition  only  hot  acid  dissolves  it  ruropletely.  On  no  other  part 
of  the  rock  would  hydrochloric  acid  produce  efffervescence,  except 
where  the  yellow  urnat  was  visible.  It  is  reasonalily  but  nut  ab- 
Bolntely  certain,  therefore,  that  the  substance  examined  was  aiit  a 
mixture  of  cakitc  with  the  yellow  material.  Tlie  qunntitative 
analysis  was  made  with  47  mlgrs.  of  material,  as  follows :  The 
substance  was  put  into  a  platinum  boat,  and  liroujflit  to  l>eginniug 
red  heal  in  a  lube  of  hard  glass,  6  inches  long,  ,^g  bore,  the  lube 
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PcreenUge  composition, 

CaO  —  89.50    reqiiiret    CO,  »  25.49 
U/),»  81.63  '*  «'    —    4.88 

H.O  .   6.58  

CO,  »  39^84  (differeDce)  CO, »  30.39  (calculated). 

100.66 

CaCO,  :  U,CO,  :  H,0  —  5.3  :  I  ;  3.3 
or,        CajU,C,0„  -f  3H,0. 

QaaliUtivelj  this  mineral  is  identical  with  Liebigite^  but  tlie 
latio  and  tlie  percentage  of  water  is  very  different.  Liebigite 
bas  a  fine  green  color.  Voglite  is  green  likewise,  contains  copper, 
isU  hms  twice  the  quantity  of  water. 

Thus:  Lleblpile  —  CaU.C,0,  4.  20H.O 
VoKlite  »  CUjCa,U,(V>„  -f  14H;o 
Kandito    »        Ca^U^C/)^  -f    3I1,0 

The  Bane  is  pro|>o8e<l  in  honor  of  Mr.  Theo.  D.  Rand,  of  Phila- 
delphia* who  mentioned  some  qiinlitative  tests  with  this  mineral  to 
Uie  author  some  two  j'ears  since.  The  8i)ecimens  were  obtained 
froQ  Dr.  A.  K.  F«>ote.  It  is  self-evident  that  further  examination, 
with  a  more  liberal  supply  of  material,  is  needed  to  establish  this 
■iscral  thoroughly  as  a  new  s^K^cies. 


PROCECDINOB  OF  THE   AOADIMT  Or  [1878. 


The  fullowiiig  reports  were  read  and  referred  to  tb«  Publicktion 
ComiDittce:— 

KEI'ORT  OF  TIIR  PRESIDEXTFOR  THE  TEAR 
ENDING  NOVEMBER  30,  1878. 

Tlie  ]>rngreas  of  the  Academy  during  tlie  year  has  Iwen  satis- 
rnetorv.  The  means  to  facilitate  iiivestigalioiiB  in  the  several  de- 
|)nrlments  of  natural  science  have  at  no  time  Iwen  grenter  since  the 
fuundatiun  of  the  Society.  Valuable  additions  to  the  library  have 
lieeii  made  by  exchange  of  the  Academy's  publications  for  those 
of  kindred  societies  at  home  and  abroad,  by  the  generosity  of 
authors  and  editors,  and  lai'gely  by  the  I.  V.  WiUiamsoa  Library 
Fund.  Moiit  of  the  colluclious  of  natural  objects  have  been  cou- 
bidcrably  augmented. 

Materials  awaiting  investigation  and  study  are  abundant,  and 
the  records  of  inrormntion  relative  to  every  dc)>!krtmcnt  of  natural 
history  are  not  more  numerous  in  any  library  iu  the  country.  All 
■  these  materials  and  means  of  study  are  acccssililc  to  those  Inte- 
rested  in  the  pursuit  of  knowledge  ofnatur.tl  objects.  It  is  no 
fault  of  the  Academy's  organization  or  policy  that  the  number  dift- 
liosed  to  avail  themselvca  of  these  advantages  is  not  greater  than 
it  is.  All  are  invited,  and  all  who  accept  the  invitation  to  work 
in  the  building  are  cordially  welcoinol,  and  the  resources  of  the 
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Thaiikft  to  ihc  peiicrosity  %Ui\  public  Hpirit  of  Mr.  I.  V.  Wil- 

lininiwin  ami  the  late  Or.  Thomas  B.  Wilson,  a  lihrary  fun<1  has 

Un-ii  fotalilishc<l  which  is  sufllcicnt  to  proi'urc  nlinost  all  new  and 

lurnnt  |iiil»Iii*ation.s;  thoii<;li  not  cnou«2li  to  supply  every  8tan<lar<l 

Wi'ik  whicli  naturallHtH  may  <lesirc  to  consult.     It  may  U*  sai«l, 

li'.«i'Vt»r,  lliat  it  assures  a  continuous  increase  of  tlie  lihrary  at  a 

raVof  alM>iit  five  liumlred  volumes  a  vear. 

m 

An  a'loi|irite  pnhlicrition  fiin«l  is  very  iiKirli  n'.*e  lc>l.  Iiielu'lini; 
III'*  lif  |in*^lH  of  Mrs.  KiizalH*th  I\  Stott,  Auj^iwtus  K.  Jcssup,  and 
U•\^f*  Uarton,  the  total  income  appiicahlc  to  puliiication  is  about 

It  i-*  U-licve<l  that  the  pm^perty  of  the  Acaileniy  de|>en<ls  lar^jrly 
ori  ii«  imhlirHtions.  and  without  them  it  wnutd  he  unknown  nnd 
^■■rinallv  c«'a«e  to  exist  in  a  M-ifnlific  sense.  Tliev  constitute  a 
i->'ili.f  rt'Iationshtp  with  soi-ii'iirs  ««n;;M^ed  in  like  pursuits  in  all 
l'irt*iif  i!,f  wi»rhl  and  nnike  the  Aeadi-niv  kni»wn  to  them  and  them 
*«  JiK-  Aeaiirmv.  Indrvd  the  Journal  and  pKH-rediii^s  are  tlie 
^"*-%\  iirir:iii<.  of  the  Soeirty  throni:li  the  funetituis  of  wlii»-h  it  holds 
(«iniiiiinii*ati<in  witli  tht*  naturalists  in  alt  eivili/.nl  eountiic**.  ('on- 
*>-i.j  rhii-(1v  *»f  rreords  »»f  ilisfovrrles  in  n:(tii!':i!  sciciirr  ui:»di'  hy 
t..'rr.-*.i.,  of  I  Ih*  SiM'ii't  V,  t  Ih'V  I'oiit  i  ilniti'  t«»  t  Uv  hi^inrv  of  srimt  jfii* 
!'-••**.      TIm'    i«"»|m*<  t:ilii|jt  V  of  the    Ar:id«'inv  !•«    inr:i-ui:il»l  v  de- 

•  •  • 

l":'liii'  <i[|  till-  iinp'irt:i[irc  id'  th«'  diM'ovfrit*-*  :iinif •uiicfd  in  thr-e 
.    '  i  ' 'ithUi**  :  :nid   thiMr  (iiiMlit  V  is  thr  nitninn  of  ihr  Ai-rnh-niv's 

*  •f-ill--  *  !i:u:(i-t«-r  :it  h<'hi«' aiid  abroad.      Thrir  \mIiu»  riud  import- 

■■'  'niiiKit    l»i'   i»rfei»«rl\   rfrUoiu'il   in   monrx's  \\i»rt h.     Tlu-v  I'li- 

•  •  •  • 

'  .»j«*  -!'.ii|i-n!"«  to  l;ibi»r,  ftir  it  u^:iy  be  sjifrly  rtinjcrtunMl  th:it 
"*  '*'»'{!'l  «  iii^ML'**  Hi  oriirjiiMl  iiixr-liuMliuMN  without  mn^ui  mhc  of  :i 
*^^  *'•  iinki-  kin-wn  ihtlr  di'*t*«»viTi«'«*  to  ilu»  -fii-nt  ilir  wiiiM. 

'••'•. di"*,  l!u'\   biiui'  to  the  !ibr:ii\   \er\  er^iriM  i:d  and  iiniMii  taut 

•  •  "ii-..  Pmiii^  till'  past  \eai*  th**  AradfUiv  hns  i  «>irt\  fil  in 
**  111.',-  pri  iiiiii- aU  aii'l  sriiaN  fVnin  !.'»  nlitors  :ini|  from  'JIU 
*••  'J.iH.  iir  J"*.*!  p'dihi'at  hiUH.  xvhirli,  if  fin*  Acadcuiv  erased  to 
i  •  ■■ '!i.  ■  .injtl  not  hr  |iro(-iiri'«l  for  1i*ns  than  aliout  j^Moji. 

• '"•  l*iiMi4*a(ioit  ro'nniillre  earrf'Mlly  si-i  iitini/i*s  :(||  expenili- 
■''•*.  .ti'd  ••|'ar«'"«  no   pains  to  Ktrnii*  nononiy  in  tin- vvn-nt  ion  of 

'  ^x  k   I't^iijni'd   ti)  it.      liiiport'int    ef»nnnuni«':(iiotis  me   sonn-- 

■' '  •  ;.jtri«d    siilrly  fur  want  t)f  inr.-ins   to  pnl»lish  them.      S«»me 

"■"'•  ■!•  t  onlrdiiite  til*'   plates    ne<-eNHary   to    iiin^trate    liicir    de- 
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scriptioDs  ralfaer  than  their  work  should  not  appear  under  nathor- 
ity  of  the  Acadeni3''a  imprint ;  but  there  are  many  students  wlion 
fiunncial  condition  will  not  permit  tliem  to  give  more  than  the  re- 
sultBof  their  own  labor. 

The  manufacture  of  tlie  Journal  of  the  Academy  and  of  the 
Proceedings  of  the  Auaderoy  costs,  on  an  average  of  the  past 
three  years,  $1740  a  year.  Tliis  sum  includes  the  exi>ense  of 
paper,  printing,  plates,  anil  binding.  The  authors  of  the  pa|>er8 
published  receive  no  pecuniary  compensation  for  tbeir  labors. 
The  difference  between  the  sum  ($700)  applicable  to  publishing 
and  the  actual  cost,  is  derived  from  the  fees  of  a  small  numlier  of 
subscribers  and  the  general  income  of  the  Academy,  and  in 
amount  is  equal  to  one-fourth  of  the  annual  revenues,  exlSluaive 
of  trust  and  special  funds. 

Besides  the  "Journal"  and  Troceedings"  publications  of  an- 
other Icind  shoulil  be  made  from  time  10~  time  for  tbe^nefit  of 
those  students  who  reside  at  distant  points,  as  well  as  of  those 
who  live  in  the  city.  It  is  not  entirely  satisfactory  to  poesew 
manuscript  catalogues  of  the  library  and  of  the  collections.  ^f«  is 
desirable  to  have  a  descriptive  or  indicative  list  of  s|)ecimeiM  i» 
each  class  of  tlie  several  collections  in  the  museum,  so  arranged 
that  a  naturalist  might  be  at  once  informed  by  reference  to  it 
whether  the  oliject  lie  wishes  to  inspect  is  in  the  Academy,  before 
seeking  it  in  the  museum.  Such  lists  carefully  prepared  and 
printed,  to  be  furnished  on  application  on  such  terms  as  may  b« 
considered  proper,  would  make  known  what  is  in  the  n 
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he  safllctent  to  defray  the  current  expenses  for  salaries,  warming, 
lij^hting,  freight,  postage,  stationer}*,  etc.,  even  after  the  comple- 
lion  cif  the  e<li(ice. 

Attention  is  rcspcctfiiU}'  invited  to  the  necessity  of  estaUIiching 

s  curators*  or  museum  fund  of  five  or  six  hun<1red  dollars  a  year, 

to  be  expended  for  mountinfr^  pro|>erly  displaying,  and  preserving 

objects  in  the  various  collections,  and  procuring  whatever  may  lie 

Mces^ary  to  their  completeness. 

Fees  of  initiation  and  life-mem l>crHhip  might  l)e  appropriatod 
to  this  pur|»ofte.  In  the  course  of  a  few  3'ear9  tin*  amount  iu*ces- 
MnUi  create  the  fund  roqiiire^l  would  l)e  accumulated,  and  then 
tboite  Moie  resources  couhl  l>e  made  avuiluhle  for  Mome  other  ne- 
cw*ity. 

I^ficiencies  and  defects  now  noticeahle  in  the  muHeuni  arc  in  a 
{Erf It  (lej^ree  fairly  aHcrihahle  to  the  wimt  of  a  curatorH*  HukI.  A 
bnrf  n'fvreiice  to  its  present  aspect  may  iK>sHiIil3'  make  thin  ap- 
farftiU 

Tile  muM^um  i^  the  acrgregate  of  gifts  receivejl  in  the  course  of 
llie  |i:i<  <iixty-Nix  years  from  very  man\'  gemTf>u«*  piTsoim,  nonio 
livinj;  fint*  or  more  specimens  and  sonio  entire  }<pcri«l  folhvtions. 
Tiiiioi*  i1«'|iartnu*nts  li.nvini;  numerous  mid  entlnisiaNtjc  votaries 
U\i-.jr«i»n  grtiitlv,  whilf  ihose  whii-h  \\u\'r  attiMctrd  HMnpnra- 
!»»l\  fi'W  stuiii'iit-  an*  very  sh-iiderlv  fllrlli^h^d.  This  incitiMlit v 
«'f  ri*|.ri-M*iitjition  «>f  the  s«*v«*r:il  <'l:isst's  nf  oliJ«*cts  In  inevit:il>le  in 
tii«  iiiiiM*iiiii«  wliirh  ori^iiinted  in  antl  is  fntirdy  <li'(»rnd<*nt  upon 
■"'i^ilurii  Kiiiinty  for  its  forin:ition;  ;iiid,  until  within  the  p:i-t 
tLtt^f  \rnr«,  upon  unp.'ii<l  lahor  exrlusiv«*l\  for  its  MiTjinj;4*nient, 
»»'!  ttie  suit:ilily  inotiiitin*;  :ind  di-|)|'iy  of  speeiineuH.  Vet,  in 
•|>l»- i»r  ri  w:«iit  of  •iunieicnt  nu:«iis  \''*v  the  purport'.  th«'  tlious;(ii«)^ 
•'■  viliiiM,.  an<i  r:»ie  ohjrrl.s  eo]h-fted  here  !ii4'  eait-rnlly  pr«tteetei| 
^•*!i*.*t  the  onlinarv  4*:inses  n\'  tU'tiTiMratinn  :it|ii  hi^<.  Fintrih* 
*-''l  |*-ri-hal'le  •<p«'eiinens.  whifh  were  |ircsrnteii  ni«»ie  th:ni  sixty 
}'ar*  aj.,,  ar,.  ..till  i|iiite  |ierfe«'t.  Tlie  riehuess  uf  sntur  t»f  the 
*' i<«viiii|i<»  111  iiiiii|uc  {ihil  t\p<>  speeiiiiens,  phu-eil  here  fniui  time 
*"^:mi- "iifii-v  the  early  dn\s  of  the  iiist  if  ut ioii,  is  \\<1|  known.  In 
*  ■'' ••^►iini'i-lion  no  eoin|i|:iiiit  enn  U-  reMsniirihly  niM«le.  No  prniiN 
It\r)a.f.|i  iipnrt'd  to  seeure  the  pi'i'Hcrx  at  ion  ti\'  s|>ci'iinens  jilnrril 
'  'Itar-ro  «»f  tin*  eur:(t«u's.  rind  no  loss  mn  hi*  fMirlv  asjiihril  !•• 
'■"""'  *aiil  of  attention  or  eare. 
'I^'l  theie  \*i'i'U   power   at    the  outset  to  forni   :i   niusenui  on  a 
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CRrefiiUy  matureil  plan  to  l>c  realized  under  competent  direction, 
all  its  departments,  wc  mity  rensonably  conjecture,  would  have 
been  provided  for  alike.  Or,  lind  there  l>een  nt  tlie  commencenieDt 
of  tli%  formation  of  tliis  museum  by  individual  contributors,  cacb 
according  to  Ids  taste  or  opportunity,  &  curators'  fund  applic&lde 
to  tlie  purcliase  of  Bpeumcus  required  in  tbe  representation  of  n 
class  or  order,  tliere  would  be  no  inequality  iii  the  several  depart- 
ments noticeable  at  Ibis  time.  And  it  seems  not  extravagant  to 
suppose  that  tlie  creation  of  a  curators'  fund  at  this  time  wouM 
fumisli  tbe  means  to  supply  all  deflciencics  in  the  course  of  a  few 
yeara. 

A  museum,  according  to  the  significance  of  tbe  term,  is  a 
place  of  instruction.  To  render  it  ctTective  to  this  end  all  the  col- 
lections in  it  are  required  to  l<e  arranged  according  to  the  accc|ited 
systems  of  claasiBcatioi),  and  all  the  specimens  illustrative  of  tbe 
class,  order,  or  family  to  which  thej'  belong,  to  be  approjiriately 
located  as  fur  as  practicable  in  an  unbroken,  continuous  series,  so 
that  their  relations  may  be  readily  observed. 

This  is  Ulustrated  in  the  cabinet  of  minerals,  wliicli  has  been 
arranged  in  accordance  with  an  accepted  system  of  classification 
based  on  composition.  A  student,  by  the  aid  of  Dana's  itanual 
of  Mineralvgy,  may  follow  the  arrangement  from  beginning  to 
the  end. 

And  niih  the  assistance  of  Qraj-'s  Manual,  n  student  niay  learn 
the  accepted  system  of  classiQcation  of  plants  in  tbe  botanical 
ciillections  of  the  Academy,  wbicti  are  now  so  far  arrangdl  as  to 
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It  will  lie  sHmittefl  )>v  sU  tlinl  the  miiseiim  is  exoesAivolv 
crnwileil.  At  loftsl  one-tliinl  of  IIk»  cascH  on  tlie  Wilson  gnlliM'v 
niitrht  lie  taken  awav,  nn<1  then  nt  least  one-half  of  the  hirds  could 
lie  remove<l  from  the  remaining  eaM*8  advantageoiialy  to  the  a|)- 
|ieaRince  of  the  museum,  as  well  to  those  taking  first  lessons  in 
ornithology*.  At  present  this  vast  collection  of  hinls  is  rather 
»t<i««*«1  than  (lisplaye<1  in  the  cases. 

OiK^tenth  of  the  nuniher  of  mounted  hinls  ju<1ieiously  seleeled 
inti  irtiiiitieally  arrangeil  to  occupy  all  the  cases  in  whieh  the 
t««nty-hix  th«»tmand  specimens  arc  now  stowed — almost  like 
tliin>2«  in  a  ship — would  seem  to  general  ohservers  a  more  nttrae> 
liv«  and  compl«*te  collection  than  it  is  at  present.  OrnitiiologistM, 
b'»*«*ver,  for  whone  l>enefit  the  late  Or.  Thomas  H.  Wdson  devoted 
»<»miich  care  and  mfuiey  to  eidarge  the  Academy *s  collection  of 
I'jriU,  n»fjard  the  numerous  representatives  of  each  species  in  it  to 
^f  a  (•rt>niinent  feature  «if  its  value  which  <iistinguislies  it  amou«^ 
v.if  mtiHt  complete  in  tlie  world,  (iood  faith  and  respectful  re- 
mmil-rance  of  l>r.  Wilson's   lH>untv  re<iuire  that  the   Aca<1eniv 

»  s  • 

»b"isi.|  prenerve  it  and  endeavor  to  pniviile   more  space  f«»r  its 
iMiiiiiiiiiMiation  rather  than  withdraw  specimens  from   the  collec- 
t  -I:  until  it  ^uilaMv  tits  the  room  ^ivcn  to  it  now. 
<  ii«*>ilii'Htioh  111' ii))jiM*tH  and  arrniii^fuieiit  of  them  chani;!*  under 

•  <■  M.rtm-iHv  of  I'XperU'Ure  and  scii-ntilir  proirivss;  and  ari'hitrc- 
'  iM.  riiii«»trurti«iu  and  limited  spare  may  I'omprl  si'paration  i»f 
*rt  atiil  ctilifi-tioiis  and  the  lo<>Mtioii  of  pnrts  of  tliem  in  tlu- 
'•    *«iiiii  mil  of  Ihfir  appropriate  place  in  llie  accrpled  H\stein  of 

->*«:lii-.Htioii.     Such  di'^phicmicnts  may  Ih' mluiittrd   to  l>e  M«*m' 

*  x^  ii  tli«'  arranucmmt  of  a  niu^cuut  without  admitting;  that  tliev 
J"c  [|i.i  cxcU'^alile  \'n\'  rfasnns  just  slatrd.  SiU'h  uuavoidalde 
■'•'ol-i.f  aiiangeiumt  do  init  IvN^rn  the  usefulness  of  the  niUM-um 
•••Mn.i.nt".. 

Tt.<r  rohtinuou^  iucrcaHC  of  the  co|ii>rtionK  indicates  that  the 
'  '•  iiii;:  slioulil  I'f  ciiiiiplrirti  as  .soon  as  prarticahle.  An  appli- 
^'■••ii  iiinde  tu  the  Legislature  of  the  State  ftu*  aid  in  this  ioi:- 
-"Mi'ii  |'ad«-<l.  The  coinniiltei'  of  the  Acadcuiv  charged  \^itli 
'•■■"  *iihjiTt  rrporled  sulisianlially,  .lauuaiv  --,  1**7*^,  that  it  was 
-'•vii:«ali!e  to  presn  the  mailer  further  al  that  time  and  nas  ilis. 

I'lrinu  the  past  year  valuahU*  additimis  to  the  col!e<titinH  lia\r 
'■•■'i  made.     S|H'ciniens  |K'rtinent  to  ethnics  have  hLCoinc  so  iiunier- 
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0U8  that  Ihey  fill  a  room  on  the  entresol  floor  in  tb«  BOOtheMt  end 
of  the  building,  m  nell  as  a  series  of  flat  caaea  placed  aroond  Um 
iDiddle  room  at  the  east  end  ot  the  first  floor.  These  collections, 
which  are  very  valuable,  prove  tliat  interest  in  ethnology  has 
greatly  increased  among  the  members  of  the  Society  during  the 
past  few  years.  In  popular  estimation  no  department  of  natural 
science  is  more  important  or  moi-e  attractive.  It  is  certainly 
worthy  of  tlie  fostering  care  of  the  Academy  in  the  future. 

An  arrangement  of  the  conchnlogical  cabinet  in  such  manner 
that  fossil  si>ecies  sliall  be  appropriately  intercalated  in  It,  want  of 
space  in  the  museum  renders  impracticable  at  present,  altiioiigb 
the  propriety  of  sach  an  arrangement  is  daily  becoming  more 
apparent  to  proficients  in  conchological  studies. 

It  is  conjectured  Ibat  large  and  highly  interesting  collectiona 
would  come  to  the  Academy  if  it  could  afford  sutficient  space  for 
their  proper  display  and  study.  Proprietors  are  rarely  willing  to 
give  valuable  collections  or  specimens  to  any  institution  known 
to  lai-k  (jBjmcity  to  exhibit  them  in  a  suitable  manner. 

Considerable  collections  and  valuable  specimens  contributed  to 
the  Acsdemy  by  exhibitors  at  the  International  Exhibition  of 
1876,  and  confided  to  the  care  of  the  Smithsonian  Institution  for 
delivery,  will  come  to  us  after  the  contemplated  building  for  tbe 
National  Museum  at  Washington  has  been  completed.  At  present 
they  are  mingled  with  gifts  to  that  institution  from  the  same 
source,  and  will  remain  packed  ns  they  were  for  t ran sjio nation 
lieni-e  to  Washington  until  a  suitable  place  for  their  display  has 
been  providol. 
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^reat  general  collection  and  a  large  and  appropriate  librar}',  their 

▼alue  is  enhanced. 

Earnest  desire  to  realize,  without  loss  of  time,  plana  devised  for 

benerulrnt  por|H>ses,  may  lead  to  the  adoption  of  measures  which 
exiwrience  will  prove  to  have  lieen  unwise. 

Assuming  it  to  have  lieen  admitte<l  that  the  Iniilding  shouM  be 
0ni«*he«l,  a  question  for  the  Academy*  to  deci<le  is  whether  it  is 
prudent  to  accept  the  inconveiiivnces  and  losses  incident  to  delay, 
mn<l  ri'ly  exoIuHiveh'  on  the  benefactions  of  ihtelligcnt  an<l  gene- 
rous* citizens  to  complete  the  work  which  they  have  so  admirably 
tMr^^un,  rather  than  set^k  an  appropriation  from  the  State  treasury, 
^rliicb  ma3*  l>e  obtained,  if  at  all,  under  conditions  that  may  prove 
to  W  enbarraasiiig  or  unsatisfactory  hcrenfler. 

i»imilar  institutions  are  largely  assistetl  from  the  public  trennu- 
ri^r^  of  the  States  in  which  they  are.  The  Congress  of  the  I  ■  niled 
?^ Valet  appropriates   annually  $20,000  to  support  the   National 

M  UMTura  at  WaHhiiigton  under  the  direi'tion  of  the  Sn)iths«ininn 

*  cft«tilution.  The  Legislature  of  New  York  annually  votes  :i.s 
**>  vi-li  tu  »up|>ort  the  State  Museum  at  Albany,  and  it  has  appro- 
^-*«"ialed  nearly  three-quarters  of  a  million  of  dollarH  towards  ereet- 
***  i!  a  suitable  building:  in  the  eitv  of  New  V<»rk  for  the  AiiuTiran 

■   UMtMii;  and  the   L^'^rislatiire  (»f  Massai'hu«»etts  lias  votnl  niorc 
'  --  All  »  «|tiarter  of  a  niilliou   to  aid  tlie   MiiMeiun  of  <*oinpar:itive 
--  N»li..^v  of  Cambridge. 

Willi  *urh  prr(*e«leiits  in  view,  and  eonsi<li*ring  that  the  Arademy 
^     viiiiiifiiiiy  eharitahle  in  all  its  uses  and  purposes  and  ediifatiniial 

•  •  .l«  eliarrieUT,  an«l  that  all  the  work  of  its  memlKTs  is  Lrratnitoiis, 
"  -  *  ^  worlliiuesH  of  the  Surirtv  to  liberal  and  substantial  aid  l'n»ni 
"  ^— V  Male  !<•  neareelv  to  br  dfMibliMl. 

A:  till**  time  the  building  fund  consists  of  onlv  $'2^>ll.     Mure 
'■>«^i.  a  )iiini|rr«l  tiiiirs  this  siuu  is  prohably  needrd 

Till*  |iius|M*rl  (if  eouipU^tiii;;  llir  building  tiirmp^li  tin-  boniity  «»f 
*-■'    i>\.diialH  Hitliiii  a  rcasonablo  time  is  in»i  now  frn'onra^ini;.  but 
■--  ill  iii»i  Im'  nbsiiint<'ly  iio|u'lcss. 

Ii  \%  uuriMtiinatflv  true  llial  tht* stai^nation  «•!*  biisiiii'ss  irrneral! v 

*   -  f  !»;{  llir  prist  three  or  fmir  yi*ars   lias   mliind  liirMnn-s,  !Uhl  I  to* 

■>.«-^  Hri*  iit»t  priipitions  to  <ilitain  such  lari^r  ('ontri)tiitii>ns  u**  witc 

«« '.Minu^U   U'siiiHvd  in  the  rrirlv  <l:i\s  oT  ihi^  mtcrhrisr,  biil  it  i«* 

•  •    jTiilinl'ly  lrn«'  that  tin*  proportion  of  wrlbt<t-do  and  M[iii|iiit 
'  /rii«  of  IiImtaI  dispiisition  is  uiirhangrtl.     Some  ma\  bi>  fiMin<I 

*  'iii^  lu  give  -lubsiaiitial  aid  to  the  work  ;  and.  as  the  e(»st  of  tin^ 


418  PR0CEEDIN08  OF   THE   ACADEMT   Of  [1878. 

proof  conatructioti  is  less  now  than  it  was  when  the  corner-stone 
or  this  buildiagwos  laiil,  the  aggregate  sum  necessary  to  be  raisetl 
will  be  proportionately  less. 

The  obstacle  in  the  way  of  this  enterprise  is  not  in  want  of 
ability  in  the  community  to  accomplish  it  in  spite  of  its  great 
cost,  bnt  in  the  indifTerence  of  the  public  generally  to  the  progress 
of  scienlific  pursuits  among  us.  It  is  probable  that  the  existence 
of  the  Academy  is  unknown  to  thousands  of  our  citizens ;  and  of 
those  who  are  aware  of  its  existence  thousands  have  never  been 
inside  of  its  doora,  aUhntigh  it  is  among  the  institiilions  in  the 
prosj>erity  of  which  intetligfnt  Pliiladelphians  are  supposed  to  be 
interested. 

The  value  of  knowledge  of  natural  objects,  and  of  the  laws 
which  control  thvir  structure  and  relations,  is  duly  appreciated 
chiefly  by  naturalists  and  students  of  nature  ;  those  of  the  jwpu- 
latiou  who  are  engaged  in  the  numerous  avountions  afflliuted  more 
or  less  closely  wiili  commeice,  the  useful  arts,  including  archi- 
tecture and  manufactures  of  all  kinds,  are  generally  heedless  of 
this  kind  of  information.  They  are  mostly  allured  to  the  tmi< 
tativc  and  decorative  arts,  painting,  Bcul|)ture,  music,  the  drama, 
of  various  grades  of  quality.  To  persons  of  these  classes,  who 
constitute  the  great  majority  of  the  population,  and  include  most 
of  the  opulent  people  of  the  city,  natural  science  is  nnattractive. 
They  regard  the  pursuits  of  naturalists  to  be  merely  the  harmless, 
dull,  uninteresting  amusements  of  stupid  people;  and  some  look 
upon  their  labors  as  dangerous  to  religious  belief:  on  erroneous 
which  reminds   us  of  the  famous  trial  which  took  place 
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vnay  lie  ren*  soon  supplied,  but  under  a  l)clief  that  it  is  pro|)er 
C  liat   meinU*rs  should  l)e  informed  of  their  nature,  in  order  that 
Clit-y  may  l>e  considered,  and  sucli  measures  as  in  tlieir  Judgment 
ly  Aeem  exi>edient  I)g  adopted. 

The  annual  refMirts  of  the  curators,  of  the  treasurer,  of  the 
rtrtaries,  librarian,  ami  several  sections,  show  the  progress  of 
il»e  Society  during  the  year. 

IVofesAor  J.  rribl)ons  Hunt  is  delivering  a  course  of  ver3'  inter- 
cut ini;  an<l  iuAtructive  lectures  l)efore  the  Biological  and  Micro- 
«M«.- «-»pical  Section,  on  the  use  of  the  microscope  in  the  study  of 
<rr*^  |»l*»gaMiic  lM)tany.  They  are  heard  with  gi*eat  pleasure.  The 
<:-•  •  tir<M?  was  commenced  in  Octoi*er,  and  will  be  continued  until 
^A.  f'ril  or  Ma^*  next. 

The  numlier  of  iM'rsonH  who  consult  the  library,  it  is  l>elieved, 
t^sft^  increased  very  much. 

The  average  attendance  at  the  Htate<l  meetings  of  the  Academy' 

1  "^     M  :   but  only  al»out  4f)U0   persons  have   viuited  the  muHeum 

X  ti  roii^h  the  \ear.    This  fact  suggests  that  in  thin  city's  p«.'puhition 

«  -r  ^iMi,i»ut»,  the  taftte  for  natural  historv  is  not  very  Keneral,  and 

t.:aAt  (he  uninstruct«'d  man  here,  as  well  as  everywiiere,  is  more 

1  r*» ,  r,-^li.,l  in  viewing  H|H*cimeiiH  of  his  own  genus  and  represt-n- 

t^it.'ii  of  their  exploit  xi  by  artists  and  poets  than   in  samples  of 

%Ti  -k  i.tlii-r  part  of  the  erfation.     A  museum  which  c<»iitains  repn- 

*»«  iit:tii\<<«  of  :iliiio>it  t'Vi'rv  kind   of  bird  and   shell   in    the  whole 

■••^rii.  Iit-i«ies  extensive  ^-ollrelions  in  all  deparlnuMits  of  natural 

•«<«*t'ir\.  It   in  suppoHi'd,  Hlniuld  U*  attractive  to  great  nunilK'r-^  of 

lN-*i|i:4-;   Uut   experieneo   sIiouh  that  only  those  wlio  are   iiitclli- 

•:«'i«;i\  ruri'MiH  tind  the  pleasure  of  visiting  it  worth  the  ten  eent 

I  .vt  uh  noi  Ih»  diseoiiriiged  by  this  4'Xperienei'.     The  imp«»rtanee 

"f     •»|«cial   kiii»w|edi:e   is   slowly   rerogiiizrd      The  proportion    of 

*^tuvAti'i|   an^l  riil(i\ated  iH-opU*  in   tlu'  iity*s  po)iul»tiitn  in  very 

•iiiii  ii  ;rrr.iti-r  n«>w  than  it  was  n  eeiitnrv  h:;o,  tmd  anion*;  them  the 

^^'iiriif  nil  the  natural  seit-nei"*  is  more  witb'ly  and  justly  appre- 

••^inl.     It   1%  more  griirrally  belirve*!   that  seeking  to  kiii»w  pre- 

<•*•  iv  wliat  is  kiiowiible  in  aiiv  and  ev«'rv  dirretion  is  of  int«M'est 

^fi'l  \aluc  (•»   the  eiiniiniiiiitv,  and  that  such   pursuits  are  w<uthv 

•  s  • 

'^f  ^uUtantial  eneouragiMiieiit. 

The  wh<»le  is  re^peet fully  submitted, 

W.  8.  W.   Ul  seUKNUKUOKK, 


1 


PBOOtEDIMOB  or  TBI  AOADBHT  OI  [UR 


REPORT  OP  THE  RECORDING  SECRETARY. 

The  Recording  Secretary  respectfully  reports  that  baling  th 
year  ending  Nov.  30, 18T8,  twenty-eight  members  sod  thirt]rM 
correspondents  iiave  been  elected. 

The  following  members  have  resigned:  3.  L.  Shober,  Xl 
Hal],  0.  Schwartz,  and  R  M.  Oirvin. 

Tlie  deaths  of  sixteen  members,  and  eleven  corresponrlotH 
whose  names  have  been  published  in  the  current  proceed! ngi,bM 
been  announced. 

Tliirty-two  papers  have  been  presented  for  publication  sifolb": 
E.  Goldsmith  3,  Jacob  Ennis  3,  E.  T.  Cresson  3,  J.  A.  RyAat, 
Drs.  EUiot  Coues  and  H.  C.  Yarn)w  3,  Rev.  H.  C.  McCook  a,ffa 
M.  Oalib  2,  C.  A.  White  1,  Geo.  A.  Koenig  1,  Wra.  C.  Sterwm 
Jr.  1,  J.  S.  Kingstey  I,  B.  VV.  Barton  1,  J.  EI.  McQniilo,!) 
Chnvles  Wachsmnlh  and  Frank  Springer  1,  Alpheus  Hyitt  ^ 
Wm.  G.  Mazyck  and  A.  W.  Togdes  1,  James  Lewis  I,  T.I 
Streets  1,  H.  C.  Chapman  1,  Theo.  D.  Rand  1,  Victor  W.  Lj« 
1,  R.  E.  C.  Stearns  1,  Drs.  Wm.  H.  Green  and  A.  J.  Parker  1. 

Twenty-flve  of  these  papers  have  been  printed  intheProoi' 
ings,  four  have  been  withdrawn,  and  one  remains  to  be  rqmW 
upon.    The  Publication  Committee  has  recommended  the  pnbBd 
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the  morning  papers,  with,  it  is  believe<l,  the  effect  of  increasing 
the  |K>pular  interest  in  the  Society. 

Dr.  C.  N.  Peirce  was  elected  on  Jan.  29  to  fill  a  vacancy  in  the 
Council  made  by  the  election  of  Dr.  R.  S.  Kenderdine  as  Curator. 

Three  meroliers  of  the  Finance  Committee  only  having  been 
«lccu*«l  at  the  annual  meeting,  Messrs.  S.  Fisher  Corlies  and  C.  S. 
Dement  were  elected  on  Jan.  29  to  complete  the  number  required 

t>T  the  hv-laws. 

*  * 

Art.  1.,  Chap.  XII.  of  the  by-laws  was  amended  by  Rubfttitnting 
cbe  words  **  at  its  first  meeting"  for  the  words  ^^  at  the  meeting  in 
January.*' 

Edw.  J.  Nolan, 
Recording  Secretary, 


RKPORT  OF  THE  COURESPOXDING  SECRETARY. 

The  Correspon<1ing  St*cretary  l>eg8  leave  to  present  the  foUow- 
io^  ri"|M>rt  of  the  business  of  his  ollicc  during  the  year  ending 
Xt»v.  30,  1H78. 

Inuring  the  year  thirty-two  corre9|>ondent8  have  lieen  elected, 
•M  «,f  whom  havo  Ui»n  notified. 

I.i*ttcrs  have  lHH.>n   rt*C(*ived    from    cf)rrcR|M)nding  societioB  or 
<>t^i«-r  ih!«litutif)nH  tranHmitting  tlieir  publications  or  ncknowledg- 
"i;jr    the  rt*ivipt  of  thoHc  of  tiie  Acn<Ifniy,  nuinlK.Ting  105. 
•^f  t-4-ellnm'ouH,  individual,  and  circular  IfttorM,  l:{. 
I.rttiTH  from  corri'spondonts  acknowlcd)(iiig  election,  50. 
I  *tirini<'lhe  year  numerous  letti*rM  of  a  iiatun*  too  trivial  to  be 
f^^t^'  \  U'fore  Ihc  AcadiMuy  havo  been  received,  and  many  answered. 
Tti,-^.^  for  tiic  most  part,  have  U'cn  from  persons  who  are  ijjno- 
fi'^lftf  the  c»l>JeelH  of  the  Aca<leniy,  or  who  offer  for  sale  unde- 
•J''^  Mf  olijeets. 

I  ti  addition  to  letters,  numerous  pamphlets  or  Ixxiks,  and  some 
"*^»imKriptH  fi»r  puMicatii»n.  have  been  reeeive<l,  the  former  have 
^'**'^^  o  liAudeil   to  the   librarian,  and   the   latter   read    before    the 

Iies|>ect fully  submitted, 

(SKo.    II.    IIoKV,    M.I> , 

CftrrcHiHtmlimj  Secrvtanj. 


PftOCEBDINOB  OF  TOE  AUADKHY   OF  [IStft. 


REPORT  OF  THK  LIBRARIAN. 

The  tidilitioAa  to  tbe  IHirary  <Iuriiig  the  last  §ix  years  liave  1>een 
steadily  increasinir,  the  nuintier  rect^ivetl  ami  reuoixled  iliiriii};  tlie 
tm-lve  months  eiwliiig  Nov.SO,  1878,  lieiiig  294r.,or248  more  tlian 
vera  received  in  1877,  and  more  than  double  the  number  received 
in  1873. 

Of  these  aceesBious  477  were  volumes,  2344  pamphlets  and  part 
or  perioilieale,  and  125  maps,  engravirgs,  photogrnplis,  cte.;  2IG9 
wore  octavos,  579  quartos,  C2  folios,  and  II  duodecimos. 

They  wcra  derived  from  tlie  following  soiirees: — 

8"cielic8 1303  1  Bureau  of  Educallon       ...         3 

Krtilfirs B7-1  I  .Ins   Leidy 3 

iMiinli  V,  WilliamBon  Fund      ,  526  ,  PcnntiylTaniA  Board  of  Centen- 

Anlliora IBl       iiiai'.Mnnngera 2 

Wilsrin  Fiinrt 63    Nfllierland    Centennial     Com- 

Dr.  Kolwrt  Britlffoa     ■     .     .     .       67 1      nuasioi 2 

War  Dfpnrlment 53    Indian  Museum 

Oenloiiical  Survey  of  New  Zea-  Janica  M.  Magraw      .... 

land 20    Geo   W.  Childs       ..... 

Piililishers 21    Council  of  the  City  of  Slan- 

DeimrtuK'iiloftUe  Interior  11)       cUesler 
Conarmc  Fund       .... 
Qcologlcnl  Survey  of  India 


Genliiftical  Survey  of  Peunsyl-  '  Allen  B.  Lenimon 

vania 0    C.  F.  Parker 

Minister    of      Public     Worka,  i  Pennayivanla   Board   of  Agri- 


cullure  . 
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Rit>H«>crmph7 13  TYHmintholoffy 6 

Hioffrnpliy 11  Encyclnpfnlias 5 

llTp«-fo!«>^' 0  Maminaloi^y 4 

Mrn«  nil*»iry 9  Uiieful  Arli 4 

Liitniiurr 6 

The  l»r;^e  number  of  joiirnaU  ntid  |)ono4lical8  rei*eive(l  during 
tbe  yoar  U  couHvqiient  tipoii  the  etforU  wliidi  have  been  niiidc  to 
oUaiii  ftuppliea  of  ileficicncies  from  eorrcHpoiuling  societies  and 
rilitorn.  Most  of  the  societien  athli-essed  on  tlic  suhject  have  sent 
«U4-h  of  tilt*  missing  parts  of  their  publications  as  they  could  fiir- 
i>i«h.  All  the  new  scientific  journiils  brought  to  tlie  notice  of  the 
Lihrary  Committee  during  the  year  liave  been  obtained  either  by 
rsrlmn^e  or  sulincription. 

Tlu-  acce<4**ionH  have  )>een  catalog ue<l  immediately  up<Mi  their 
rni-iitiiin,  and.  in  addition,  the  catalogue  of  the  <lepartnieut  of 
SHtirAl  natural  history  has  been  completed,  and  the  titles  of  nearly 
ail  till*  works  on  anatomy  an«l  physiology,  with  the  exception  of 
til**  |inmphlet>,  have  been  enleretl  on  the  cards.  Reference  cata- 
louMivi  of  the  departments  of  voyages  an«l  travels,  and  general 
i>atiii:il  lii-t(My  have  lieen  copied  from  the  card  entries  by  Mr. 
TiHuiiai  V  Tarker,  who  has  aNo  proceeded  as  rapidly  as  |MissiliIe 
*-'li  thf  iiiniilM.*rini^  f»f  the  books. 

^••i    th«*    nifiHt  valuabk*   f>f  the  nioiiograpliic  and  spr<'i:d  works 

^*   ii:i\i-  again  lo  acknowU*dgr  our  ilidebtediu'sM  to  the  ciili^liteiMMl 

'■'•r:ii;!\  iif  Mr.  Naiali  V.  Williamstui.     in  llie  expenditure  of  the 

"  > -.::iiiiooii  Fund  eare  ha**  been  taken  to  order  sueh  work**  as  are 

''^  n. o^t    iinporlnnce   to    the  slUilent,  which  are   not,  l'<ir  \\iv  most 

1  'M,'.!,   l>e  foniitl   elsewhere    in    the  city,  and  wliieh   give  special 

'   *"-i:iiii-r  ti»  the  liltrarv  of  the  .Vea«leniv.      All  llu*  Inrnks  sperially 

"i'\  Ii«.|  fi.r  li\  the   woiking  nienilu-r**  of  the  Aca«leni\   have   U-en 

i''Miij.T|^  nrdi  red,  anil  nearly  all  reeem-d. 

'  -T  thi-   rea**on  stateil  in  niv   last    ri -port,  the   jrenera!    tinaneial 

■I-  •  . 

|ri*^ii'ii,  but   lew  Uxiks    lia\e  been  IhuiihI  duriu;:  the  \eal,  sUeli 

'^  4  -i.T  benii:  ineurretl  onlv  wlnre  il  was  absoluteiv  neei'ssarv  tt> 

f 

i  '  ■   "H'Mf  the  VMJuutes  friMu  injiirv. 

All  of  i^hiih  is  respectfully  snbniitl4Ml, 

Kl»W.  J.   Nol.AN, 

Lihrnriun, 


PKOOKEDIKOS   OF   THE   ACADEMT   OP 


REPORT  OF  THE  CURATORS. 

The  Cpratora  report  that  the  MuBenin  of  the  Academj  f« 
tinuGs  in  good  state  of  preservation,  aud  has  ateailily  advintd 
onlerly  arrangemeDt,  labelling,  numbering,  und  ckl*log«l( 
While  Bucli  is  the  case  ive  take  the  opportunity  of  direcliagiB 
tion  to  what  may  be  Yieived  as  a  serious  defect  in  ourotben 
valuable  aiiiseuni,  one  which  greatly  narrows  its  usefalneu.  '• 
allude  to  the  inequality  of  our  collections,  the  incomplete mI 
tion,  and  almost  apparent  exclusion  of  certain  departmentt,  "U 
others  are  so  richly  or  even  excesBivcly  represented,  ThiiiB 
of  things  which  we  greatly  regret  is  in  a  measure  due  to  > 
voidable  circumstances.  Notwithstanding  the  main  object  I 
Academy  has  had  in  view  in  forming  and  mniutaining  a  muM 
it  has  never  had  the  menns  to  eslahlisli  it  in  such  &  wsjrU 


illustrate  all  classes,  orders,  a 
ronscum  has  grown  almost  e 
bers  and  friends,  of  specimen 
dentally  picked  up  or  sought  i 
we  have  thus  become  greatly  i 


id  families  of  natural  histor)-.  '. 
itirely  through  the  gifl  of  it** 
I  and  collections  of  specimetMi 
9  the  favorites  of  collectors,  ff 
nriched  in  oljects  of  more  coo«p 


oiia  character,  we  have  received  comparatively  few  of  the  Ihii 
less  general  interest,  though  of  great  proportionate  vala< 
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the  Student  to  read  the  book  of  nature  from  the  beginning  to 
etifl.' 

In  regani  to  what  has  l>een  Hone  in  the  museum  during  the 
}trtr  we  present  a  brief  rc|K>rt  of  the  able  Curator  in  charge: — 

Philadelphia,  Dec.  13,  1878. 
Pe.  Joa.  Leidt, 

Ch»iirm*in  0/ B&*ird  of  Curator 9. 

pRAR  Sir:  I  herewith  inclose  the  following  report  of  work  done 
in  the  miisi>um  <luring  the*  year  : 

Mr.  John  A.  Ky<k*r  has  completed  the  re-labolling  and  arrange- 
Bfnt  of  the  Ophidians,  the  Saurians.  and  the  Hntrachians,  and  a 
similar  re-arran^cinent  and  redabclling  of  the  collection  of  Fishes 
hu  lieen  commenced. 

Tbe  co|le(*tions  of  mammal  skins,  birds,  and  insects  have  been 
thorrnif^hl y  examint*d ;  also  the  alcoholic  collections  have  lieen 
ittended  to,  and  the  alcohc»l  rencwfd  wlu*n  necessary.  The  re- 
liMliiig  of  iht*  collection  of  mineraU  has  lK*cn  finished,  and  a  nuin- 
^•rv<i  rutalogue  of  the  Hame  prepare<l  ;  numlMTs  will  t>e  attached 
to  raeh  H|iec linen  corres|H)n(iing  with  catalogue.  The  largo  in- 
rrrav  of  donations  to  this  department  has  re(|uired  the  addition 
of  •!!  ca*«cs. 

rn>:;re«M  is  lieing  made  in  the  lalH^IIing  and  arrangement  of  the 
l>ir>)  riilliTtioii;  thin  work  being  «h»ne  l»y  Mr.  Spencer  Trotter. 

M"Ht  *if  the  H|»<*cinienH  preHcnteil,  depoNiifil,  ainl  purcti.iHcd  diir- 
iii^Mlie  \ear  have  Immmi  lnl>elle<l,  and  put  in  their  proper  places. 

Kehpeclliilly,  ('.   F.   Pakkkii. 

Itf^tiilr*  the  adilitions  to  the  niu;«eum  announced  in  speciiil  ro- 
I-ftfti  nf  (\in*wrvators  of  Sections,  the  Curators  prewnt  the  fol- 
i''»m;f  lifxt : — 

Ttir  inoMt  important  donations  consist  of  a  su|)orb  articulated 
M'"<''Uten  of  a  male  (inrilla,  ami  a  youn^  animal,  in  alcohol,  from 
Ogovr  Kiver,  Africa,  presented  bv  Mr.  Thomas  (J.  Morton,  and  the 
'>n>;iiinl  fi|H*4'inifn  of  a  slab  of  red  K:indstoiie,  with  foot  prints  of 
^*'»"  SauropiiM  priiiiifviiH,  of  Loa,  from  the  b»wer  c<ial  strata  of 
l'"lt*villr.  Pa.,  preM'nte«l  l»y  Pr.  Isjiac  I^cn. 

■V'linma/*. —  riiHHi'obirrtos  cinert-UH,  lifjidcus  breviceps,  \\,  tns- 
^siitiiih's,  IMinlHii^iHtn,  Macropus  (ftctus  f«'in.),  and  Ornithorliyn- 
^'•'«*  Aiiatiliut,  eis^ht  specimens  from  Australisi,  prescnteil  by 
^'f- riivc  I>a('*»-la  Helisario.     Zripni  hudsonicus,  (icouiys  bursa- 

'  h  m«y  t»*  wnrtliy  of  nntr.  tlint  t!io  Armlt-iny  hn«»nrv»T  Imth  nMotn  plrtrr 
^^ 'i>' «!it|*n«.il  nf  tlir  riirntori  Annually  r\rn  s  frw  «li>llfir*«  fnr  \\\v  |Min*ha»e 
''^■'•••irible  •|ifcltu«ni. 

S8 
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riiia,  2  Sorex  Coopcri,  Ilespcromys  leiicognster,  2  H.  leucopna,^ 
<.lo.  var.  sonoi'ieiisis,  Evotomj's  rtilihm,  2  Arvicola  aiistcrus,  I'ei 
nalhus  liispulus,  from   Fort   Sisseton,  Dakota,  Dr.  C.  E.  '. 
Clieaney,  U.  S.  A.    Nine  skulls  aiut  skins  of  Aluatta  palliat 

0<;biis   tiypolvuc'Us,  Snpajoii  iiiclanoeliir,  Fells    mnn^ayn,  Die*- 

lylus  toi-qiialus,  D.  laliiatus,  2  Ct:rvua.  Arcto|>itlit!CUS  castane  < 
ceps,  and  Tnpirna,  from  Costa  KJca,  Wm.  M.  Gabb.  Mounte-^ 
skeleton  of  Itat  Kangaroo,  Joaepli  Jeanes.  Beli<l«iis  HaviveiiteK 
riiilii<lelpliia  /oologiuul  Snciety.  Tlirec  skulls  aiul  skin  of  . 
squirrel,  Wyoming,  Dr.  J.  Tsiu  A.  Carter,  Tooth  of  sperm  whaler 
Dr.  Isaac  Lea. 

Birds. — A  young  male  liald  Kngic,  presented  by  George 
Tnlliaro.  Xest  and  eggs  of  tlie  Snowbird,  (iiles  Co.,  Va.,  Dr.  II  T^ 
Haiipl,  Jr.  Six  bird  skins  from  Brazil,  Mr.  Snrmiento.  Kgg^»  ' 
of  Penelope  grayi,  Geo.  favonitriiis.  Nests  of  American  Gold—  ' 
fiueh  and  Indigo  binls,  J.  U.  Sliimmi-1. 

Mfptilf*  and  FinheH. — Two  Ja<'are,TliraRopsaliaetnllannd  Ela|>s^-  - 
from  Hi-flzil,  Mr.  Kvana.  Two  jura  of  snakes,  fi-om  AlaliMina^^ 
Dr.  Joseph  K.  Corson.  Skin  of  Itoa,  from  llrazil,  .Mr.  Sunntenlo.  — 
Two  Opiiibolua  doliatns,  S.  P.  Monks.  Shed  skin  of  Colulter,  John  ^ 
A.  Kridcr.  Tropiilonutiis  leberia,  It.  C.  Dnvia.  Limb  bones  of'^B 
llie  Li-ather  Turtle,  New  Jersey,  John  Ford. 

Twi>nty-aeveii  liuttles  with  lishea,  etc.,  obtained  during;  a  cruise -^^ 
of  tile  I'.  S.  ship  PortsmoiUh,  I8T:i-T6,  in  tlie  I'aciGc;  also  a  mi-^— 
iiute  lltiUoon  Fisli  from  the  Pacilie,  presented  by  Dr.  W.  11.  Jones.  ^^ 
U.  S.  X.     Am|.hioxiiN  laneeolat lis,  from  Mediterranean,  Dr.  11.  E.     — 


1 1  aloiiiitra  piletis,  SAiulwtch  UlatHlB,  W.  8.  Vaux.    Sitrtuluna  aiul 
3    «»|»ecteii  S|K>ngi*(i,  Fortit'88  Monroe,  N.  C,  fi'<»m  S.  I'owell. 

>'»iijii/ii. — Two  large  fraiiic8,  wiili  fossil  fool-prinlH,  from  Con- 
Ba«-«.*ti<riii;  slab  of  TriahMic  shale  with  rain-drop  marks  and  Hun-diicHl 
c-m(-k%  from  (fwynedd,  Pa.;  rentacrinus  briareiis,  from  liat<,  Hng- 
jitl,  Hr.  Iftaac  Lea. 

31(»lar  of  Maslo<ion,  from  York  Co.  Pn.,  Mr.  Snyder.  Hones  of 
r«K*oflile,  etc.,  near  llornerslown,  N.  J.,  T.  A.  Conrad.  Sharks 
ih.  vertebnv,  shells,  echincMlerms,  etc.,  from  the  marl  of  Vin- 
«rienUciwn,  N.  J.,  C.  li.  Barrett.  Crinoids  from  Canton,  Ohio,  and 
^  *r«wf(ird<«vilU*,  Indiana,  J.  W.  IMkr.  DorycrinnH  mississipiiMi^^is, 
K^<^4»kuk,  Iowa,  (f«*n.  W.  W.  lUdknap.  (Mupea  humihis,  from  ter- 
%-^:«ry  of  Wyoming,  I>r.  JiiHeph  I^'idy.  Cctacoan  bonus,  Mim^ene 
••r  Va.,  Prof.  Ji-ffrifs  Wvman.  Fossil  woo«l,  nunu?rons  P^ndea  die- 
t»oc«»ma,  and  '2  rm-k  specinu-ns,  (?ol.  T.  M.  Hryan.  Favositos 
■•••^jart-nse,  Jackson  Co.,  Ky.,  \\ .  S.  Vaiix.  Vcrlobra  of  a 
'*l*r*ionaun»id,  ArkansaN,  Pr.  it,  W.  Lawrenco.  M<»l:ir  of  nison 
•»*«l  rib  fragnuMits  of  MniiattM>,  from  near  'r:ill:diasM»i»,  Florida, 
•"■"••f.  S.  S.  llaMeman.  Hones  of  deer,  bi»ar,  Wfanel,  ftc,  fn mi  a 
^«v«,  llvilfortl  Co.,  Pa.,  Mr.  Wm.  llarth^r. 

^IthnoltHju-al ami Mittrt'llanrtmH. —  Indian  a\(*,  M«)oivHtown,  N.J., 

K.    I>.  Stokes.     Car%*tfd  drinkini;  nip,  frun  Fiji    InIhihIs,  Pr.  .J.  P. 

■Wtlirll.    Plast«*r  nicMlid  of  tht*  great  pyramid  of  Clufop'*,  from  Wm. 

'•-    French;  and  water-proof  eoiit,  made  fnirii   the    inteHtiiies  nf 

'^"%r,  Alaska,  I>r.  W.    II.   Jones.     Terra-eotla  heal,   found  ne;»r 
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head-dr€B8,  skin  pouch,  Cassava  grater,  three  native  baskets,  on* 
used  for  carrying  children,  etc., on  the  back,  from  British  Quiana; 
two  marten  skins,  dressed  by  the  Ute  ladians,  from  Colorado; 
Btone  adze,  with  carved  hanille,  New  Zealand  ;  do.  Hawaii,  Sand- 
wich Islands ;  rattles, "  Shak-shak,"  used  by  the  Caribs  in  danoing, 
paddle,  used  also  as  war  club  and  seat,  sandals,  and  carved  rattles, 
from  British  Ouiana  ;  shield  of  "'  Roaring  Bull,"  a  Comanche  chief, 
Bcalp  of  a  Comanche  Indian,  do.  of  a  Modoc  Indian,  tanned  squirrel 
skin,  Idaho;  saddlc-blunkct,  made  by  the  Xavajo  Indians  of  nor- 
thern New  Mexico;  feather  head-dress,  of  the  Macusi  Indians,  of 
British  Guiana ;  boat  with  open  ends,  used  to  navigate  dangerous 
rivers,  made  of  a  single  piece  of  bark,  by  the  Accawois  tribe  of 
Indians,  British  Ouiana;  a  collection  of  the  manufactures  of  the 
Indians  of  British  Guiana,  consisting  of  two  fans,  two  wicker 
trays,  two  baskets,  Matapi,  or  Cassava  squeezer,  three  bark  shoes, 
sail  of  the  pith  of  the  Ite  palm,  mnquami,  or  whi[)s,  bow,  and 
stone-pointed  arrows,  blow-gun,  and  poisoned  arrows,  two  canoe 
paddles;  bamboo  fiddle,  with  bow,  drum  and  sticks,  child's  ham- 
mock,  material  for  making  hammock,  watsapura,  or  flute,  rattle 
of  a  dancing  pole,  candle,  etc ,  from  British  Guiana ;  and  a  hitt, 
native  work  of  Hawaii,  Sandwich  Islands,  presented  by  Prof.  S. 
S.  Ualdeman. 

Cast  of  face,  (Vom  a  mound,  Greenup  Co.,  Kentucky,  from  W. 
R.  Mercer.  Indian  stone  aze,  Ashley  River  beits.  South  Carolina, 
from  Geo.  C.  Lewis.  Fragment  of  Indian  pottery,  containinj^ 
crushed  tourmaline,  do.  having  the  appearance  of  being  marked 
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Apit€,  and  Gcoclc  of  Ltmoiiitc,  Argentine  Republic,  Morcs  A. 
Pn>|i9ie.  Twenty-five  Amygilaloid  roi^ks,  from  Srotland,  Prof.  J. 
PiinA.  Barite,  Brown  Co.,  Kansas  ;  Magnesite,  TexaH,  Lancaster 
Ci*.,  Pa^  Prof.  A.  K.  F«»ote.  Vermiculile  in  Ciilorite  schist,  I>olo- 
iDito  with  Apatite*  and  Talc,  Steatite  Cjuarry,  alnive  Mannynnk,  Pn., 
John  Fonl.  Hematite,  M<ir^antown,  N.  C,  Col.  B.  S.  (Jaitlier. 
Olean  oil,  McKean  Co.,  Pa.:  Lubricating  oil,  Wood  Co.,  W.  Va., 
Morrifi  W.  llaiknesH.  Indurativl  Talc,  Black  Horse,  K,  Bradford, 
C)ie«»i<*r  Ci>.,  1*H.,  \V.  I).  Hart  man.  Limonitc,  Marble  Hill,  .\foiit- 
}Sifin«*n-  Co.,  I*a.,  Kushi'll  Hill.  Two  fine  Hpccinicns  of  Corundum, 
Hotr.|ia4.-k  Mt.,  JuckHoii  Co.,  X.  (\,  Joseph  JeancH.  Knierylite, 
JertiTitfite,  ()lig«M!labe,  an<l  Corundum,  Newlin,  Chester  (N>.,  Pa., 
W.  \V.  Jefferis. 

Ma;^nesite  in  Ser|)eiitine  with  Chlorite,  Putnam  (\>.,  N.  Y. ; 
Cbliuochlore,  Chester  Co.,  Pa.;  Oolitic*  .Marble,  Leavenworth,  In- 
diana :  Blac*k  and  Crinoidal  .Marble,  Actinolite,  (ilacier  Koseg, 
Switz.,  Hr.  Inaac  Lea. 

Forty-*(ix  niineraU.  and  ei;;ht  rocks, consisting  of  the  following: 
S|*iii:i|  ill  (*hlorit4*,]iirhtbn>wn  Tourmaline,  green  ditto  in  (iranite, 
<*«>niiiduni,i*hlora>tnilile  in  Trap,  Hydrodoloinite  with  Serpentine 
ar.il  I'liromite,  I>tfWevlite,  nodules  <if  (ievM*ri!e,  Kniore^eence  of 
.^.-i!t,  ^roup  uf  (junrtz  erystnls,  (■}auberit«*,  Tunpioi.N,  pnle  Koliel- 
Iiti*  Ml  dfCMnipimiiig  Aliiite,  CoruiHlum  with  partial  uictauinrptiosis 
into  Kipidtiiili*.  ditto  in  Kipitlolite  and  blue  Corundum,  /iut! 
St.'itirolite,  (Quartz  with  Sard,  (Quartz  found  with  .Vpaiile,  Hyalite, 
^furnfl,  fiatlened  crystal  in  Museovite,  ealeareous  Tul'a,  Mu^^i'o- 
vit«-,  Meiiaceanite,  Flint,  Bronkite,.f ade.  (*:ileite,  Hereynite  psmd. 
after  Cfirunilum,  FebNpar  a*«Noeiated  with  Curnudum,  C«*vIon, 
Chlorite  fioiii  Franklin.  Maeou  Co.,  N.  C.,  Ortlntelasr  eoritainMig 
4^iiirt/.  «TV«talri,  Biotitesrhist,  Aragoiiite,  (\vpoliiie,  ete.,  preNciited 
bv  Ur.  Ji»H.  Leidv. 

Thirtv-^iix  mim-rnU.  autl  fortv-four  hm-Us  frtun  varioun  loealilies, 
e«»n<ii**tint;  f^f  Phyllite.  Bron/ite,  Stibnite,  Topa/.  passiuir  into 
%lari:ariM|ite,  Nuttabergite,  T«>urmaline,  .\pophyllite  and  Stilbite, 
Caleitf.  A 1  bill',  Hy|K*rHthene  autl  Pyrrtnitite  with  ijuartz.  Kainite, 
K  tfiHTitf,  Stasfifiirtit4«,  blue  ijuart/.,  Pelawarlte,  CaH»*inite,  Len- 
n;l:tc,  Ili.ilite,  Molybdmite,  .\patile  in  Tale,  Velvet  Liunuiite, 
I'lLilf  iipyt ile  ill  (irifisM,  Treinolite.  Oli<j«ielase,  Topa/,  Willcinite, 
If  iifM*H  with  Lime  Cranite,  Pvrile,  Idior\  lniihanoUH  Cah'ite,  Mala- 
k"lile.  Cliluriti*,  and  .Vntholite,  ete.,  Theo.  I>.  Band. 
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Cnlcito,  Geode  of  Quartz,  ditto  of  CliaIce<1ony,  from  Ecokukf 
lown,  Dr.  J.  M.  Shalfer  an<l  Hon.  C.  F.  Davis.  LinioDite,  GneiM, 
MnngflneM,  riom  Morgaiitowii,  N.  C,  Col.  T.  G.  Walton.  Sj.liene, 
Pyroxene,  IIornMendc, white  A ugite, Serpentine,  Ourbodte,Pyrit«, 
Trap,  etc.,  S.  A.  -Monka. 

Meteorite,  X.  C;  Conindiim,  Muscovite,  Quartz,  Apatite,  Sttu- 
rolites,  pseudoraoiph  Quartz,  Biotite,  Jeffersonite,  Sussex  Go.  N. 
J.;  Ortboctasc,  Oalenitewith  Blende,  Kutile  in  Quartz,  Alexander 
Co.,  N.  C,  Joseph  Willcox. 

Fine  large  specimen  of  Lilac  Fluor  Spar,  Cumberland,  England, 
Wm.  S.  Vaux. 

Cnlcite,  St.  Louis,  JIo,;  Toiinnaline,  Warren,  N.  II.;  Apaiito 
vith  Feldspar  and  Epiilote,  Jefferson  Co.,  N.  Y.;  Cliilcnite,  Ctiili, 
in  e:cchange. 

Dufrcnite,  Lava,  from  Vesuvius;  two  crj-stals  of  smoky  Quartz, 
two  Fluorites,  six  crystals  of  AmHzon  Stone,  one  iluster  of  crys- 
tals of  ditto,  from  Pike's  Peak,  Col.;  Rutile,  Liniuln  Co,  Ga.; 
Moonstone,  Del.  Co.,  Pa.;  Arkansite,  llydrotitanite,  Perofskite, 
ditto  Cubo-oclaliedrons,  from  Magnet  Cove,  Ark.;  Eleolitc,  Ozark 
Mts.,  Ark.;  Stilbite,  Phila.,  purchaaed. 

Respectfully  submitted  l>y 

Joseph  Leidt, 
Chairman  of  Curatora. 

REPORT  OF  BIOLOGICAL  AND  MICROSCOPICAL 
SECTION. 
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All  tbe  memliere  of  the  Academy  are  conlially  invited  to  attend 
thrm. 

The  memhenhip  of  the  Section  is  nearly  80.  Two  were  added, 
one  die<l«  and  fonr  resigned  during  tlie  year. 

Nine  contrihuu^ni  have  also  been  added  to  the  list. 

A  Zentmeyer  histological  stan<l,  and  niiinerons  accessories,  to- 
gether with  several  histological  siK'cimens,  have  l»een  purchased. 

On  Decemtjer  2d,  the  following  were  elected  officers  for  1879: — 


Ihrert<tr 
I'ii-e  IHrevtor 

t  \n0er7  a  for 


Trra»yrer 
CnnUuru 

Amiitorn 


.  H.  8.  Kenderdine,  M.D. 

.  J.  II.  MHjuillcn,  M.D. 

.  J.  Hess,  M.D. 

.  J.  N.  Peinie,  D.D.S. 

.  J.  G.  Hunt,  M.D. 

.  I.  Norris,  M.D. 

.     Carl  Seilcr,  M.D. 

Charles  Zentnieyer,  M.D. 

.     S.  FiHlier  Corlics, 
Cluirlen  IVrot, 
(Miarles  Dixon,  M.D. 

Siihinittfd  r<»r  tho  St*ction, 

K.  S.  Kendeudine,  M.D., 


UKrOKT  OF  TIIK  r()\(MI<)L0(5I(\VL  SKCTIOX. 

Tfio  KiM'oidcr  of  the  ('oiifholoi;irnl  Section  n'sp«»rt fully  riMiorlJi 
'^t,'lurin;j  1**TS,  the  fi»llowin;;  aiithorn  li:iv«»  contrilnitcd  papers 
'*"'li  h:ivr  Imm'U  publi^lh*!!  in  tile  Af:nh*!ny*H  l*i'(HM*e(liu«;H  :  — 

('.  A.  Whiti*.  ;(  |n:ct4,  JjifiVH  Lrwi"*,  M.j)  ,  2  p;m«>H. 

('oi|t»  kV  Yarrow,  :(  pai:*"t.         Mii/yrk  «fc  Voi;«lrs,  1  p:ii:e. 

Ill  A'Mitidii   td  tlit'M',  H«>v«Tal   v«Tli.'il  cnnitnuiiic.itiohs  of  v;due 
^'^v,.  |h>cii  ni.ith'  lH*fi»re  the  Ac'idcuiy  !»v  l*ri>f.  JoM*|»h  Leidy,  Mr. 
**"Un  F<inl.  and  oiIhtn. 

I^f.ntli   ha4  R^siii  viHit«*d   mm,  and  t.*ik(Mi  from  our  numlier  our 
***'»«h  4-«t«>4*m«*d  And  vshu'd  Vire  lMrtM'li>r,  Wiiliani  .M.  (Jjihh. 

I*Mrin{i[^  hiH  hhort  hut  very  active  iilc  an  nn  explorer,  author,  and 

*'*-.n*liir,   I'n»f  (ifthh  nia«le  extenhive  eolleetioUH,  nii>»it  of   whieh 

^•e  ijepositrd   in   our   niuMeuui;  and   contributed   many  valuable 
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papers,  upon  both  fossil  Bn<l  recent  concbology,  to  tbe  **  Amciii 
Journal  of  Conchology,"  Journal  and  Proceedings  of  the  Acada 
and  other  scientitic  periodicals. 

At  tlio  time  of  his  death,  he  had  just  completed  U  elabn 
essay  on  the  fossil  Mollusea  of  Central  America,  illuatralcil 
80  drawings  ninde  by  himself,  which  is  now  in  the  handsofi 
proper  committee  for  publicntinn  in  the  Journal  of  the  Acaila 

From  the  report  of  our  Couservutor,  we  find  that  the  addilk 
to  the  museum,  all  of  which  have  l>een  labelled  and  srruigeil 
the  cases,  nggregntc  'I^.'i  irnys,  1570  specimens. 

Of  the  "Kobert  Swift"  cabinet,  the  non-operculate  UndtkC 
have  been  labelled  and  arranged  in  3933  trays,  lH,3ift  speciu 
making  a  total  of  4658  trays,  and  19,918  specimens.  iiWi 
tliesc  to  the  totals  of  former  years,  we  have  tbe  followiDguU 
present  census  of  the  museuni  (recent  shells  only) : — 

Total  number  of  Irnys, S1,6S8 

Total  number  of  epeclmcus, llS,tl8 

Onr  Conservator  sRya;  "The  additions  of  tlie  current  ye«ta 
all  been  cIcHQsed  and  mounted  by  the  experienced  handtoDli 
Charles  F.  Parker,  who  has  us  usual  freely  devoted  to  iLlij* 
pose  a  large  portion  of  his  time  not  occupied  by  his  official  iln* 
as  Curator.  He  has  also  labelled  and  mounted  the  fossil  ihD 
presented  during  the  year.  The  unscientific  separatioD,  ■■<* 
museum,  of  the  fossil  from  the  recent  shells  is  muchtoberegirilrf 
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..  Conrad  (dec'd).  Eight  species  of  marine  and  fresh-water 
shells. 

I  Ford.  Fossil  oyster,  from  the  Hadrosaurus  marl -pit,  Uad- 
donfield,  N.  J. 

£gS  cases  of  Sycot3*pus  canalieulatus,  L.,  Atlantic  City,  N.J. 
Petricola  pholadiformis  (in  situ),  and  fine  group  of  Mytilus 
edulis,  from  Cape  May,  N.  J. 

Crepidula  fornicata,  L.,  Long  Island  Sound. 

Mytilus  hamatus,  Say,  Princes'  Bay,  N.  Y.  harbor. 

Petricola  pholadiformis,  Atlantic  City,  N,  J. 

,  M.  Gabb  (dec'd).  Thirty-three  species  of  Tertiary  mollusca, 
collecteil  in  the  West  Indies,  by  R.  J.  L.  Gui)py ;  one  hun- 
dred and  eighteen  species  of  miocene  and  pliocene  shells,  80 
of  which  are  types  of  new  species,  from  Costa  Kica: 
also  a  small  collection  from  San  Domingo. 
Gabb.  Terrestrial  shells,  collected  in  San  Domingo,  by  the 
late  Wm.  M.  Gabb. 

ry  Hemphill.     A  collection  (139  species)  of  land  and  fresh- 
water shells  made  by  him  in  Utah.     (In  exchange.) 
Hergcsheimer.     Gyrodes,  from   Budd's  Ferry,  Lower  Po 
tomac,  Va. 

sell  Hill.     Natica  aurantia,  Lam. 

Geo.  II.  Horn.  Five  species  (numerous  specimens)  of  land 
shells  from  Polynesia. 

W.  H.  Jones,  U.  S.  N.  A  number  of  specimens  of  mollusks 
in  alcohol,  collected  during  a  cruise  of  the  U.  S.  ship  Ports- 
mouth in  the  Pacific,  1872-5. 

Geo.  W.  Lawrence.  Baculites,  Ammonites,  three  Oastero- 
pods,  and  a  Lamellibranch.  from  Clark  Count}',  Ark. 

ry  C.  Lea.  Tyi)es  of  100  species  of  tertiary  fossils,  described 
by  him. 

c  lA»a.     Two  large  Ammonites. 

Joseph  Leifly.  Donax  fossor,  Say,  (numerous  specimens), 
from  Cape  May,  N.  J.;  Mactra  solidissima,  Chemu.,  bored  by 
Natica  heros.  Say,  Atlantic  City,  N.  J. 

krlcs  F.  Parker.  Nautilus  pompilius,  L.,  a  fine  section,  showing 
the  chamber  partitions  and  siphon  tul)es. 

in  S.  Phillips  Fund.  533  species  of  shells  (795  specimens),  all 
new  to  the  Acadera3''s  collection. 

I.  Uiggin.     Marginella  apicina,  Mke.,  from  Sarasota  Bay,  Fla. 
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Dr.  W.  S.  W.  Riischenbergcr.    Three  species  of  shells  from  Apia, 

Island  of  Upolu,  Navigators'  Orou|>. 
John  H.  Redfiehl.     Twenty-eight  species  of  posb-plioccne  sliella, 

from  California. 
S.B.Roberts.    Anoilotitaimplicata, Say, and  A.fluvintilis,  Dillw. 
R.  Swift  Fund,    Thirty-six  spcuies  of  post-pliouene  fiissil  shell*, 

from  California. 
G.  W.  Trj-on,  Jr.    Eighteen  species  of  Californian  post-pliocene 

siiella. 
Wm.  S.  Vaiix.     One  hnndretl  and  eighty  species  of  post-pliocene 

and  cretaceous  shells,  from  California. 
L.  C.  Wooster.    Three  species  of  land  shells,  from  the  alluvium  of 

Caciie-la-poudre  River,  Orcely,  Colorado. 
The  officers  of  the  Section  for  1879  are  :— 


Director  . 
Vice  Director 
Recorder  . 
Secretary  . 
Treanurer 
Librarian 
Coiuerralor 

ReaiiectfuUy  s 


W.  S.  W.  Ruscbenberger. 
John  Ford. 
S.  Raymon<l  Roberts. 
E.  R.  Beadle. 
Wm.  M.  Mactier. 
Edw.  J.  Nolan. 
Geo.  W.  Tryon,  Jr. 
ibmittcd, 

S.  Raymond  Roberts, 

Heciirder. 
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memlters  by  dentil,  viz.,  Mr.  Ro)x»rt  Frjizer,  formerly  PrcRiMcnt  of 
itie  American  Kntomulogical  Society,  nnd  Mr.  Kdward  Tat  nail. 
Thf  private  collection  of  the  latter  geutlcman  has  been  placed  in 
the  care  of  the  American  Kiitomological  Society,  which  purposes 
to  make  use  of  the  name,  an  a  nucleus  for  the  formation  of  a  gene- 
nl  rtillection  for  exhibition  in  the  Museum  of  the  Academy,  if 
|iru|tT  accommodations  can  1>e  obtaine<l.  Such  a  collection  must 
iiei>e*4aril3*  lie  Holely  for  display,  as  it  would  l)e  neither  exiM*dicnt 
nor  »afe  to  ex|M>He  a  valuable  collection,  such  as  is  now  contained 
Id  the  cal»inet  of  the  Entomological  Society,  to  the  <langerH  of  de- 
ttnii'tion. 

Owing  to  the  failure  of  the  invested  fund  of  tlie  American  Euto* 
noliiirical  Society  t<»  produce  so  large  an  incunc  as  in  pn*viouH 
yrar«.  tlie  SrH'iety  lias  been  compelled  to  limit  its  ex|>enditures  to 
I  much  Amnller  amount.  (V)nse<|uently  the  publicaticuis  have  not 
l«fii  HO  large  as  they  otherwJHC  won  hi  have  been.  Only  Ave 
■"rutfu  conimunii'atifiUH,  therefore,  have  been  passed  by  the  Pub- 
h«'a(i'»n  (*omniittee.  P*our  of  these  contained  deftcriptious  of 
(**>li'4iptt*ra,  by  Dr.  George  II.  Horn,  ami  the  other  descriptions  of 
''yincnoptera,  by  Mr.  K.  T.  (Vessiui. 

In  the  mouth  f»f  September,  with  ronscnt  of  the  riiun<*il.  nn 
^^tra  lii-at  cnil  wan  placed  in  the  ronni  nccupied  by  the  Srrtiiin, 
*•'••  latlfr  bfnriug  the  expeuHo  thereof. 

Miu-h  time  and  labor  have  Ihmmi  devoted,  during  the  past  yi*nr, 

**  •    tin-  iiupruvcuii'nt  of  the  colh'i'tions.     Thin  is  particularly  ni»lire- 

*     •  Ir  '.ri  the  eitjhvtiitu  of  II  vmrnoptora,  which  has  grrntly  incrcjiHrd 

>    tin*  adilitioii  of  lu'w  and  rare  species  dcriviMl   more  esiM«cially 

^^  •  Mil  Ciilnraflo  nnd  Ni*vail:i.     Tin*  iMiMrrlioii  of  llyinenoptera  now 

^  •tIjmi   the  w:iI1h  of  the   Acjuleinv  is,  bfvontl  all  doubt,  thr  finest 

^t\,\  uii.Hi  %:ihi:ili|f  of  tliat   f>nlcr  in   Anirrif.'i,  and  is  probably  the 

^ '*■•.!   fiiili-riHiu   of   North    Auirricau    Npecii"*   to   be   found   in   the 

^•'tld. 

(in-.-tt  advani-t-H  have  also  bcfu  uiaile  in  fillitig  up  va<'an«'i«>s  in 
*lif  f.!i|t-rs  of  (*iili'opti'ra  and  lji'|ud«iptera,  autl  the  c«)l!t'itioii««  of 
iH'tli  !ia\t*  lifi'ii  rt'udi'ivtl  mori*  valuablt*. 

Ni  w  nii'tlimU  havr  hern  atlopted,  l»y  wliirh   the  drawers  of  the 
's'lhi'i^  may  he  iradily  finuigated,  and  it  is  hoprd  by  tin*  •^rrat«'r 
f)i  .iilv  tliUH  olitaiiii'd  of  ri'achiug  all   Hprriuirus,  thr  loss  fioiu  in- 
fo *:•.)!  will  U*  t^ri-atlv  diminished. 
Till-  n-niains  of  till'  «»iiuinal  ro||r<*tion  of  the  Acadomv  have  also 
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been  atteiided  to  by  tbe  ineinl>er8  in  cliarge,  and  the  loss  tiota  decmj 
greatly  lessencil.  This  collection  had  already  suffered  to  such  u 
extent,  that  when  it  came  under  the  supervision  of  the  Section  tl 
was  found  to  be  of  bnt  little  or  no  value  as  a  scientiQc  collection, 
What  typii'al  8|>ecin)ens  it  ever  contained  that  were  of  special  tnt' 
portnnce  had  been  destroyed  or  transferred  to  other  places,  and  llu 
remainder  was  on  a  sure  course  of  destruction  for  want  of  car© 
Under  these  circumstanut^s  the  Section  placed  it  under  lock  an^ 
key,  and  while  beatowing  upon  it  all  the  tare  of  which  it  is  in  need, 
reserves  it  for  use  in  tlie  museum  with  such  other  s|>ecimena  ai 
may,  from  time  to  time,  be  added  thereto. 

When  it  is  considered  that  the  gentlemen  who  bare  iu  charge 
the  Entomological  Collection  now  in  this  building,  have  no 
leisure  tVom  their  daily  avocation,  and  are  compelled  to  devott 
tlieir  evenings  to  the  work,  it  will  lie  realized  that  progress  must 
necessarily  be  slow;  but,  for  the  first  time  in  tlie  history  of  the 
Academy,  the  collection  is  now  safe  beyond  depredations  of  aay 
sort. 

At  tlie  meeting  of  the  Entomologiciil  Section,  held  December  9lli, 
the  following  named  persons  were  elected  offlt-ers  for  the  yeai 
1379. 

Director John  L.  LeConte,  M.D. 

Vice  Director George  H.  Horn,  M.D. 

Bfcorder J.  U.  Ridings. 

Treasurer E.  T.  Cresson. 

Publk-alion  Committee    .         .         .     George  II.  Horn.  M.D. 
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Donth  during  the  rear,  August  excepted.  At  these  meetings 
verbal  communications  have  been  made  by  Prof.  Rotltrock  and 
Messrs.  Re<lfield,  Stevenson,  Potts,  Canby,  Burk,  Mnrtindale, 
Scribncr,  Griffith,  and  Meehan.  Of  these,  Mr.  Stevcnson^s,  on  the 
Valsei  of  the  United  States,  Mr.  Griffith's,  on  Aspidium  aculea* 
tQm,an<l  Mr.  Pott8*s,  on  the  meclianism  of  the  flowers  of  Sta|)elia 
and  Aflclepias,  have  l>een  accepted  for  publication  in  tlie  Proceeil- 
ings  of  the  Academy.  Some  of  the  other  more  important  matters 
intrfMlucetl  to  the  notice  of  the  Section  have  l>een  rei)ortcd  to  the 
gi'neral  meetings  of  the  Academy,  and  publi»lied  by  tlie  general 
committee  in  its  proceedings. 

The  report  of  the  (*onservator  gives  so  clear  an  account  of  the 
condition  of  the  Herbarium,  that  it  is  submitted  entire,  and  while 
Ibe  vice  director  Is  sure  the  Academy  will  be  gratitied  with  the 
Account  of  the  progress  made,  he  may  take  occsHion  to  say  that 
the  gcxMl  work  is  mainly  due  to  Messrs.  Ke<Ifleld,  Burk,  and 
2)rhiuimel,  with  such  occasional  assistance  :is  Prof.  Both  rock, 
Hr.  Scribner,  the  writer  of  this,  and  Mr.  Parker,  outside  of  his 
cJutieh  as  curator  of  the  Academy,  were  ablo  to  render. 

TIk*  nffii'f  rs  i*li*cted  ut  the  hist  meeting,  to  serve  for  the  ensuing 

Ihrrrtnr  .....  I>r.  \V.  S.  W.  Kusclieiiberger. 

V^cr  Inrrrtnr ,         .         .         .  Thomas  Meehan. 

lUntriUr  ....  Naae  Burk. 

C'-rresjptttidhuj  S*'**rrtarij         ,  Ismxc  (V  Mjirtin<l:ile. 

C  nmtrvator     ....  John  II.  UeilfleM. 

7Vrfj<*iirfr        ....  Jose  ().  Seliiuimel. 

Respect  fully  ((ubnnlte<1, 

Thomas  Mkkuan, 

Vivv  Pin*rtnr, 

Con^rrrntnr'A  Hrporf. — Since  the  last  nnnuni  report  of  the  Con- 

**'''^ati»r  wsH  maile  to  the  Botanical  Section,  the  work  of  nrran^in^ 

^^^^  pl.nnts  of  the   nerb:iriuin  in  ^ennn-covers  has  been  ciiniplete«1. 

'^*1  tlir  eolU*cti<>n  \h  now  in  a  condition  to  Ih*  iieceH.Hiblc  and  UHcful 

^*   «luilents.     The   preparation   of  f»rder  tnbletH  for  the  p*nerai 

"vrbsriiim  is  f«UH|K*iHle«l  for  the  prenent,  awniting  the  appearance 

^f  tlir  next  portion  of  Bentham  an<l  I  looker's  (Senera  Plantaruni. 

Tlii*  Additional  cast*  needed  for  the  North  American  Herbarium 
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has  bet^n  provided  by  the  Academj-,  and  tlie  space  now  at  our  di^ 
posat,  though  none  too  large,  enables  us  to  make  a  cre<litHl>le  «n<l 
convenient  display  of  our  present  representation  of  the  Flora  of 
North  America.  Mr.  Isaac  Burk  has  kindly  devoted  sueh  time  as 
lie  could  eommaiid  to  the  arrangement  of  this  part  of  our  collec- 
tion, and  to  the  distribution  in  their  plaL-es  of  the  new  acceaaioDfl. 
The  pre|>aration  of  the  order  tablets  Is  now  being  rapidly  pushed 
to  completion,  in  which  work  we  have  had  esscntinl  assistancfl 
from  the  Academy's  efficient  curator  in  charge,  Mr.  Charles  F. 
Parker. 

In  proportion  as  the  pressure  of  this  preliminary  work  has 
abated,  we  have  been  enabled  to  give  some  attention  to  the  im- 
portant task  of  revising  and  elaborating  the  abnndant  and  rich 
material  of  our  collections.  As  already  reported  to  the  Section  ia 
fnller  detail,  the  Conf>ei-vator  has,  during  the  year,  worked  up  the 
Ferns  of  both  the  General  and  North  American  Herbaria,  and 
these  are  all  now  properly  determined,  labelled,  and  mounted, 
numbering  over  nine  hundred  species.  Thoae  of  Dr.  Short's 
Equatorial  Herbarium  yet  need  an  examination  and  revision. 
This  will  soon  be  nndertaken,  and  when  completed  the  Conseri'a- 
tor  hopes  to  present  a  catalogue  of  this  division. 

Mr.  M.  S.  liebb,  who  has  for  many  years  made  a  si>eGialty  of 
the  study  of  llie  Norlb  American  willows,  and  who  is  now  engaged 
in  elal)orating  their  species  lor  the  Flora  of  North  America,  and 
for  the  liotaiiy  of  California,  having  kindly  offered  to  make  a 
critical  examination  of  this  difflcult  and  |)erplexing  genus,  the 


1^7*<]  NATURAL  8CIBNCE8  OF   PHILADELPHIA.  439 

lino  of  our  collection,  and  has  already  entered  upon  the  work,  and 

from  the  careful,  thorough,  and  conscientious  study  which  he  is 

giving  to  it,  we  may  ez|)ect  the  bent  results. 

Id  all  thtfse  revisions  the  original  determinations  and  tickets 

are  carefully  preserved,  together  with  the  notes  of  the  revisor, 

whfise  work  can,  therefore,  at  all  times  l>e  testetl. 

We  9»lionld  add  that  Mr.  Sereno  Watson,  of  the  Canihridge  Her- 

hsrium,  has  reviseil  for  U4  the  species  of  Cupressns  and  Iris,  dc- 

iti'tinj;  many  errors,  and  supplying  valuable  notes. 
It  is  to  lie  hopeil  that  thus  in   time  the  aid  of  spocinlists  will 

brinjf  onlcr  out  of  confusion  in  other  portions  of  our  collection. 
In  the  month  f»f  April  the  Academy  received  a  large  colleetion 

of  plants  consisting  of  nearly  three  thousand  speeien,  mostly 
Kiirii|)ean  ami  Kast  Indian,  from  the  Herbarium  of  the  late  John 
Stuart  Mill.  These  were  presented  by  Miss  Taylor,  throu*;h  the 
ihrvctor  of  the  Koyal  Gardens,  Ivew,  and  were  obtained  tlirough 
the  kind  otlleeH  of  Dr.  Ana  Oray. 

Fmm  I*n»f,  <ieorge  K.  Pont,  of  the  American  Protestant  i'ol- 
Ir^r,  li^'irut,  S\ria,  has  been  received  in  return  for  (7oliirado  and 
Vlali  planl?^  furnished  by  the  eonservator,  upwards  of  I'onr  linii* 
<lrr<1  *>|NTieH  frnni  tlie  niaiitinie  and  mount aiii  districts  ol'  Syria, 
aiii  fpMU  Algeria,  of  whirli  nearly  one-half  weri*  new  to  mir  «•«»!- 
'i'!'i>n.  :inil  furtiii'r  ai'ef?^*«ions  are  proiniird  frnm  the  s:iiiie  ^ollr^t^ 
All  <it'  thi"«e  laii;i'  additions,  with  otiier**  Hjirrilled  in  the  annual 
.  •-  nf  ibiiiatitMiN,  have  l»e«*ii  thoPMii^hly  poisoned  l»y  Mr.  <'liarl»'M 
^  r:iik4T,  and  their  distribution  to  the  propiT  place**  upon  our 
•.if'.xi-o,  has  niade  large  denh'UnU  npoii  the  time  and  ImImh-  nt'  I  lie 
lb-!l':ii  mm  ( 'timmitti'e,  and  the>e  demands  have  been  pidntptly  and 
^iinrfiiiiv  niel. 

^*''.     N;iae  r.  Marlindale;  e»»n»?*  an«l  twig'*  i»l'  Pinus  mitis,  Mx.. 

exlb-iicd  bv   him  near    .Mi»i»reilown,  New  Jersrv,  anil   ."•'* 

opci-ic^t  iif  phanerogamous  plants  from  New  Zealand. 
A.  L.  Silri.  ol  O^nier,  riali,  thron^jh  Mr.  Meehan;  foliage  Hn«i 

eones  (if  Pinus  aiistata.  Kngelni. 
•lohn  II    Keiliicld;    !.'»  s|H'ei<s  of  plants  from  I'lah  and  rali- 

fornia,  mo<«tlv  new  to  the  eolleetion. 
^^'«li.     .V.  Commons,  Centreville,  hel.;  (lalinm  hispidnluin,  M\., 

ff'tm  L*u|*e  May,  New  Jersey— the  firnl  notiee  of  it  in  that 

^laU. 
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C.  F.  Pailter;   Pogonia  affinis,  Aiietiii,  from  Closter.  S.T.  I 

and  Pyrola  oxypetala,  Austin,  from  Deposit,  N.  Y- 

BUthor'ri  type  aiKcimeiia  with  hia  origin&l  notes  ntticheii. 
April.     M.  S.  Bel)b,  Foiintaindale,  111.;  13  si)ecies  of  NorthAm 

ricsn  willows. 
Dr    Asa   Grtiy,  Cambridge,    Mass.;    about   3000   specia  oil 

Eui'openii  and  East  Indian  plants  from  the  herhariun  >' I 

the   late   John    Stnarl    Mill,    presented    by    Misa  Tajlw 

through  the  director  of  the  Rojal  Gardens,  Kew. 
Do.;  168  species  of  plants  from  China,  India,  Austra]ii,Ciii>| 

fornin,  etc.,  mostly  uew  to  the  collection. 
John  H.  Reddeld;  22  species  of  flowering  plants  from  Si 

ern  Utah,  and  20  species  ferns,  mostly  new  to  the  colledifi*- 
Charles  F.  Parker  ;  Schizo^a  piisilla,  Piirsh,  from  Toms  Ri 

New  Jersey,  and    Butrychium  lanceolatum,  from  C 

N.Y. 
Isaac   C.  Martindale;    Bromua  brevi-aristalus,  Wats.,  fr 

S.  W.  Utah. 
Uay.     Conchological  Section  of  the  Academy ;  54  species  orCA-l 

foniian  marine  algw,  collected  by  Henry  Hemphill. 
September.    Dr.  Aaa  Gray,  Cambridge,  Maas.;    160  ap«ci»< 

plants,  mostly  from  Oregon  and  California. 
Prof.  Joseph  T.  Rothrock ;  a  suite  of  the  collections  inid«lf  J 

himself  and  Prof.  John  Wolf,  on  Col.  Wheeler's  eiplM 
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Flori«la,  by  Mary  C.  Reynolds;  and  Cftm])toftorii8  rhizopliyl- 
lu%colloi*ted  on  Round  Top,  battle-field  of  Getty Al)urg. 
J>^ccml»er.  Thomas  Meehan ;  Polypodium  fHlcatiin),  Kell.,  and 
Oenothera  graciliflora^  collecte<l  by  Mrs.  Briggs  in  Wash- 
ington Territory. 
T.  8.  Brandegee,  Canon  City,  Colora<1o;  8  new  sfKK^ies  of 
Fungi  from  Colorado,  named  by  Prof.  Peck. 


REPORT  OF  THE  MIXERALOQICAL  SECTION. 

The  Director  of  the  Mineralogicnl  Section  of  the  Aca<lemy  of 

^  mtaral  Sciences  would  re8i>eetfnlly  report,  that  meetings  of  the 

^*:^'tion  have  Iweu  heM  every  month  except  July  and  An<jUHt;  the 

tl.t4fDdani*e  has  been  fair.     At  nearly  evorv  lueelin;?  new  fact.s  of 

i*'>|H»rtan(v  have  been   brought    forward   and  diMcu».sed,  ho  that 

lUc*ri*  ha**  l»een  no  lack  of  interest. 

The  donatiouH  for  the  year  have  been  uuinerouM,  au.!  ni:iny  «>f 
^ti«-m  valuable.  The  iteniH  will  l»e  found  att:i<*htMl  to  the  report  (»f 
tlj*-  riirator<(  of  the  Academy. 

Tin*  ini'ri*a*»t' of  the  rnl)inL't  may  lie  deemed  «>ntirrly  sat  isl'.ietorv. 

'I'Uv  I)iriM-tor  woiiM  al.HO  call  attention  to  the  fMet  that  a  full 
''-itnli»:^u«*  of  all  tin*  minerals  in  the  collrctioii  ha**  lu-en  made  bv 
^Ir.  f'liarlcH  F.  I'arker  during;  the  yi*:ir,  who  aNo  has  ei>inplt>t('d 
Hi.-  rrlaU-llin'^  of  all  tin*  ,s|K'eimeUH,  works  of  ^real  lalM»r  most 
•*t  mf.ti  torily  |»erforuied.  In  addition  t<»  ihis,  Mr.  Parker  has 
l'^«-|iai«-«l  a  li«t  of  miuerals  laekiu«;  in  the  eolleetiou.  By  distri- 
^•••ti«ui  of  this,  it  is  U'lievetl  many  of  the  vaeaut  >paie»  may  Ik? 
ft'i*-^l  hy  ;;iflH  <if  the  iHMMled  npeeies. 

^•»uie  prtt;;rr!»H  has  bem  made  in  the  local  e<»lleetion  of  roeks 
""I  iiiinfi.tJH,  but  much  remains  to  he  donr  It  !">  purpo>cd  to 
lunl^,.  a  li"»i  i»f  tle-iderata  in  tlii«»  eoIle<tion  lor  distribution. 

ll\   vitluntarv  contribution   of  mnnlu'rs  tA'  tin*   Srction,  a  fan- 
"•'*•!  'rrMiintcr  ha-*  bcfn  purchased  and  piesrntod  to  tin*  Aradi-my. 
^*^%«ral  nrw  l«M'alitics  <»f  minerals  have   In-fu    for  the   first  liniu 
*"«A«.unccd  through  the  Section. 

ICespeet fully  Hubmitted, 

TiiKo.  I).  Hand, 

///re  '•'/•. 
i9 
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The  election  of  Offlccra  for  1879  wns  held  in  acconlancc 
tlie  By-laws,  vith  the  following  result: — 


President 
Vice-Presidentg 

Recording  Secretary 

Corresponding  Secretary 

Treaxtirer 

Librarian 

Curators 


Councilloralo  si 
years 


Finance  Committee 


W.  S.W.  Ruschenberger,  M. 
Wm.  S.  Vaux, 
Thomas  Mcchan. 
Edward  J.  N'olan,  M-D. 
George  H.  Horn,  M.D. 
William  C.  Henszey. 
Edwanl  J.  Xolaii,  M.D. 
Joficph  Leidy,  M.I)., 
William  S.  Vanx, 
Charles  F.  Parker, 
K.  S.  Kcndeniine,  M.D. 
Edward  S  Whelen, 
C.  Nfwlin  Pfirce, 
J.  IL  Redtleld, 
S.  Fisher  C-orlics. 
Edward  S.  Whelen. 
Clarence  S,  Itement, 
Aubrey  H.  Smilli, 
S.  Fisher  Corlies, 
Geo.  Y.  Shoemaker. 
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A^guM  27 Dowling  Benjamin,  M.  D. 

St'fiirmb^r  24. — E  Oybbon  Spilsbury,  Henry  A.  Orecn,  Francis 
^.  Den'uni,  M.  I).,  Henry  C.  WooH,  M.  D. 

ihi^tlM-r  29. — William  Ayres,  William  T.  Haines,  J.  Bernard 
^  niiton,  M.  I>.,  Edmund  Lewis. 

Xurfmhrr  2ft J.  Wanl  Atwood,  M.  D.,  W^m.  S.  Baker,  Dr.  L. 

ftlilvy  Fangbt 

rORREKPONDENTS. 

Jnmiary  29.  —  John   McCra<ly,  of  Scwaiice,  Tenn.;    Charles 

.  MiuoU  of  IU>slindttle,  Mass.;  Henry  Hicks,  of  London;  J.  W. 

1  S  «ilkt»,  of  London;   Thomas  Belt,  of   Lon<l<)n;  H.  G.  Seely,  of 

I  -*  union;  W.  T.  Thii*tleton   I>yer,  of  London;  Archibald  Geikie, 

•  •  t"  Kdinhurjiih;  James  Geikie,  of  Kdinburgh;  Charles  Barrois,  of 

I  -  i  llr;  I>r.  M.  K.  Janni'ttaz,  of  Paris;  Dr.  Kmil  Siiivage,  of  PariH; 

f  '  li.  Velain,  of  I'arin;   Kdinond    Pellat,  of    Paris;  H.    Filhol,  of 

l*sari^;   Michael  Vacek,  of   Vienna;  Karl    von    St'ehach,  of  (tol- 

^  ^  H}!eii. 

Frbrunry  2ft. — J.  Gc^zzardini,  of  Bologna;  ih  Meneghini,  of 
'"•^a;  AntoiiK*  >to|)|»ani,  of  Milan;  Fraucisio  Corllo,  of  Madrid; 
^'r  J.  J  Slet'nHtnip,  of  C<»|K*nhai;fn;  F.  Siornslnip,  of  C(>|K*n- 
l*ni»,.|i;  i;,  Broiigh  ^Inyth,  of  Mi'IIkhuiu';  Kdward  Van  Boiifdcii, 
**f  Lu'vri';  Juii'fi  Kiiii(*kt'l  trilerculais,  (»f  Paris. 

M'lrth   2»'».--AngnHlr   Forol,   M.  D.,   of  Muiiiih;    Janit's    Wo<m1 
'av.n,  <»f  Oxford. 

M*i't  2^. — (tiinu'hindo  Mcndoza,  of  Mexico;  Stcplien  Boworn, 
•^-  ^1.,  «»f  Santa  Barbara,  Cal 

.^i/y  :;o .L  B.  Kllis  of  NowiUi.l,  N.  .1. 

•Nwiv«i/*fr  2^. —  H.  Nriismi  Clark,  of  Ko^ita,  Col. 
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A|cnssiz,  L.    Journc;  to  Swilzerland,  IS33.    I.  V.  WilliaiDMii  FuDd. 
Aiken,  D.  W.    licmarks  on  Ibe  Report  of  the  Cnmminioiier  of  FixitiJ- 

The  Anihor. 
Alio  Velo  Islnnd,  1868.     I.  V.  WillUmson  Fund. 
AmeriCHD  Phlloftophlcat  Society,  Catalogue  of  tbe  LibrkTj.    PL  S.  Tk 

Society. 
Angelhi.  N.  P.     Icinograpliia  crinrndeomm  in  stratis  Snecis  Silnrkilb' 

silium,  18T8.     RovhI  Acndemy  of  Sciences  of  Bwedpo. 
Antnl,  K.    A  Danni  TrftcUytcsopon  Jolibpani  Hesz^nek,  I8TT.    Eatpru 

Academy  of  Sciences. 
Ashbnrner,  C,  A.     Oil  n-cll  records  of  McEesn  and  Elk  Coantici. 

Wilcnx  anonllng  water  well.     The  Autlior. 
Bailloii,  M.  fl.     Dictinnnaire  de  Botnnique.    7me— lOroe  Fa«C    LT.fi- 

liamson  Fund. 
Baird,  S.  P.     Annual  record  of  science  and  InduMry,  1877.    L  V.  Wl 

liamson  Fund. 
Balfmir,  F.  M.     ElHsmobroncli  Fishes,  187B.     I.  V.  WilUamion  Fnni 
Barber,  E.  A.     Vocaiiular^v  of  Uinh  dialectH. 
Traces  of  solnr  woralifp  in  North  America. 
American  anihropolojiical  notes. 
Ancient  pueblos.     Pis.  I  and  2.     Tlic  Author. 
Barnard's  Isthmus  of  Tehunntepec.     I.  V.  Williamson  Fund. 
Barrande,  J.     Cephalopods  de  la  Bohcmo  II,  a.  1877.     The  Anihor. 
BarroiH,  C.     Emhrynlngie  den  BryoznnireB,  1877.     Terrain  crituxm-' 

TAnglelcrre  et  de  I'lsiande.     The  Author. 
"      ■         ■       CullurlJinder  des  alien  America,  Sv,  187B.     I.  T.  Wilfcf" 
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0rAdT.  G.  S.     Prpe  and  semi -parasitic  Copepoda  of  the  British  Islands. 
Vol.  I.     Wilson  Fund. 
Zonloi^  of  Hvlton  Dene.     The  Author. 
Ff  r»iidt.  A.'   Das  lEi  und  neine  Bildiini^sstatto.     I.  V.  Williamson  Fund. 
^vsMTurde  Bourboan^^s  Nations  civilisees  du  Mexique  et  de  rAmerique 
CeDtrale.     4  vols. 
Bitd.  Mexico-lroatemalienne.     I.  V.  Williamson  Fund, 
nnn.  M.    Lact^rta  Lilfordi  und  Lacerta  muralis     University  of  Wurzhurir. 
TTHd.  O.     Botanische  Untersuchun^en  uber  Schimmelpilze,  III.     I.  V. 

Williamson  Fond. 
rrkm.     ThlerlelKn       III.  5-14;    IV.  1-8;  VII.  1-12;   X.  1-11.     I.  V. 
WilliamiMm  Fund. 
^  f-mif niart.  A.,  and  A.  G.  Desmarest.     Crustaces  fosslles,  1823.    I.  V.  Wil- 

ltamM»n  Fund. 
Br«mcniart.  (^     Perforations  dans  deux  morceaux  de  bois  fossile. 
Aranvide  foiwile  d«»s  terrain  ter.  d'Aix. 
NonvraQ  frenre  d*EntomoHtrac^*  foAsile. 
Insecle  ft>SMile  de  la  fani.  deH  Dipteres. 
Nnuvelle  eHfieoe  de  diptere  fojwile. 
Ortbopiere  coureur  de  la  fnmille  den  Pliastmiens. 
Noie  n*4*ti(lcaiive  nur  (|uel(|ues  dipter«»H  tertiain*s.     1878. 
Nouvcmu  fc**"!^  d*orthoptere  fossile.     The  .Author. 
Kr«»iin'ii  KlaM^ien  und  Onlnunjren  iles  Thier-Ueichs.     64*r  Bd. ;  II.  Abth. 

lH-2«;  .-V  Ablh.  1-5.  ir»-l7.     IH7H.     WilHon  Fund. 
ftr«i»ne,  P.  A.    Trieho|f»t;ia  mammal i urn.    IH.V^     I.  V.  WilliamHon  Fund. 
Bnibl.  (*.  B.     Zooiomie  alter  Thierklass«>n.     Lief.  8-10.     I.  V.  Williammm 

Fund. 
Borr»u  i»f  Kdueation.  (Mrculan*  of  information.  No.  I.    Training?  of  tearliers 

in  <tennitnv.  1H7H.     I)fp.  of  Kduealioii. 
rt«ir»an  «»f  StAli'^'tir*»       CJunrterly  n'|M>rt,  Sipt.  'M),  IH77.  to  June  :{0.  1H7H. 
Tr«««ury  Ih'ptrimrnt. 

*  •«  ':hirir.:i  Slntr  <tfo|o:;ieul  .^odfty,  rxlnirlH  Iroin   Proeerilini^H  of.      1H7S. 

Thi"  S«MMrly. 
***    I'.tx:  W    W.     (fiMiloiricnl  formation^  of  liJi  Sjilh*  Co.     Thf  .Author. 

*  "^ ti'toilf,  A.  i\  Dr.     Miino:;raphiii4*  pimncnutiniurum  prt>«lroiiii.     Vol.  I. 

I-7H.     I    V.  Williunison  Fum«1. 

*  »*  rl.  (*    A       Frnu'«' •'Uilmli  tlir  t'liordu  tympaui  (JesrlinmrkhI:iHi'rn.      I'ni- 

\«T«iity  of  Wurfburir. 
'    ^  ^ijIIkv.  K.     !/iiif«»  dt' piiTrr.     187H.     The  Author. 

*  ^^trtUi  il«>    Paiva.    lUronc   de.     MolluHroruin    Insuliirum    MiidereuHiuui. 

1HU7      I.  V.  WiUiHiiiHim  Fun.l 

*  afc.1^1,,^.,,..  of  urientillc  |m|KTM  (lSiit-lM7:i).     Vol.  VII.     Hoyal  Soririy  of 

l^mdon 

*  -  T^tii.  of  Hrifi^h  Burumh,  IH7-2. 

•~«i»u»»i»f  li^Miitwy  Prrshh'nry.  1^72,  Pt.  IV.     Kii»»t  India  (tovrrumnit. 

*  ^A^uilv'Tlaifi.  T   r.     Orolo^v  ot  WiM'oii'^iii.     Vol.  li.  and  AtlnH.     Annual 

Il*|»iirt,  1H77.     Tin*  Autlu)r. 

*  *»«'Tf»tl«i.  A      <'ol»""opirri"»  nouv«'au\  «>u  p«Mi  r'limiis.     Tin-  .\nihor. 

'    Uirf  of  Kntrini-4'r4.  V.  S.   A.,  Ht'|M.rt,  IH77,  1*Ih.  I  ami  i.     Kuicinrer  Dr- 
pmriUM-nt,  I'.  S.  .V. 

*  hirf  lit  ordnnncf.  .Vnnual  n'|Mirt  of  1S77.      Hrii:    <m'Ii.  S.  V.  B»*nrt. 

*  Urk.  I(    N       The  lluMiUddt  Pocahontas  ViMM.I{i>Hi(a,  ('ill      Th(>  .Vutlior. 

*  *  ^r^'*  ('omp!tr4ti\i' philolo^fy,  1n7:I.      I.  V.  NVilliani«i4>n  Fund. 

*  'mi*.  1'.     Trnhr  di*  Z^Miloi^li*.*    VII.     I    V.  \Villiau»!M»n  Fumi. 

*  >Mjii.  s      Di'uiM'li**   KxtMirsiou"*  Mollunkm- Fauna.     \A''^.   1-  i.  l**7«».     1. 

V    Willmni«<ui  Fund. 

*  >^rr.  r    P.      NrH  Mi-xirii.  IHIW.      I.  V.   Williaui'.nn  Fund. 

*  *ii*(rniirver.  T       Brrintlu'^'^uiiir  <1("*  IclH'iidcn  NVuiiulilutcnnuHkt-U  dur«  li 

t'uran*,  Ouanidin,  Verairiu.     l'ui\rrHiiy  of  VVur/i»ur;;. 
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Colin.  F,     Biolodc  der  Pflanzen.    2  Bd.  S.     I.  V.  WIlliunMU  Fnad. 
Colli'not,  J.  J.     Dpbc.  ei^ologifiiie  de  TAuxoiB. 

Du  pliospliftlc  de  chaux  dans  rAiixols,     Tlie  Aiilbnr. 
r:oininissioneT  of  Agriculture,  N.  0. .  4tli  qDartrrly  report.     The  Anthnr. 
Commissioner  or  Education,  Report,  18TG.     Tbe  Author. 
Com  mission  era  of  FnirmouDl  Park,  annual  rppori,  1878.     The  Autkon. 
Commission  zur  wisscnHcbnftticUen  Unteraiichunf;  <ter  deatscben  Uenr 
Kiel.  JaUreabericht.    IV.,  V.,  and  VI.,  1878.       I.   V.   WUIiMW 
Fund. 
CoDgrcB  inteniatiouale  des  Am^ricanisles,  1B75,  2  toU.     I.  V.  Wiirumx 

Fund. 
Conrad,  Max.     Aceieaai^pstera.    UiiiTersity  of  Wurzbarg. 
Cooke,  M.  C.     MycograpUia.     Pi.  1.     The  Author. 
Cope,  E.  D.     Prof.  Owen  on  Pythnnomorpha 

FiHhcfi  tVom  cretaceous  and  tertiary  de|>outs  west  of  the  MiiBuijf 

Verlebrate  palaportolojry  of  New  Mexico,  Beyiew. 

Paleontolomcut  Biilleliu,  Nos  27-211. 

HelalloD  ot  animal  motion  to  aniniiil  evolution.     The  Author, 

NewexlinctTcrtebrntafrom  the  Upper  Tertiary  and  Dakota  fomuiim 

Verlplira;  of  Bachitonius. 

ClaasiflCBlion  of  extinct  llshes  of  the  lower  lypes. 

F^HheB  of  the  Peruvian  Amnzon,  18TS-T4.     The  Author. 
Coqiiand,  M.    Ti-rrains  a  Pttrole  et  a  Czokiriie  du  Caucase.   The  Aolbt 
Cornalia,  B.    CnmraeitiornEione  ilel  Pmf,  Psnln  Pmicrri.    TIt  Anilinr 
Cones,  £  .  and  U.  C.  Yarrow.     Herpetolugy  of  Dalcuta  and  Itlcmtmt.  Tk 

Aulliori. 
D'Archiac  and  Haime's  Anintaux  foasile  du  group  rnimnmliliilUBiI'l'I* 

3c  Livr..  1854.     I,  V.  Williamson  Fund. 
Darwin,  C.     Geolof^ieal  obBervalious,  Sd  Ed.     1.  V.  Wiliiainiuin  Fuo4 
Davis,  N.  S.     Medical  education  iu  the  United  States,  1778-1871   Go"" 

of  Bdiicaljon. 
Dawkina,  W.  B,     Bnlish  Pleislocene  Mammalia.     Ft.  A.,  ISTS. 

Address  on  Antiquity  of  Man.     Evidence  afforded  bycavMofOi* 
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KV.'rtt.  n.  G.     Riiri^rntMfP,  1-3.     Wllmn  Fund. 

LnK-rtitn,  J.  II.     Structure  uiul  liabitH  ot'  spiders,  1878.     I.  V.  AVillianison 

Fund. 
KiirvrlM|kirdiji  Brit.innicA.  fltli  Ed.     VIII.     I.  V    WiUiBmson  Fund. 
KiKtiTli.  F.  M.     MincmN  fnund  in  ('olonido.     Tb«  Author. 
Ilnjrliii'inn.  <t.     Flow<*rini:  <»f  AirAv«»  Shtiwii. 
Am*rinin  juni|»er»i  of  tln'  MTtioii  Sabina. 
S|M-(  i«-«  of  Ifuii'tcM  fif  \Uo  Indian  T«»rritory. 
<hik«  i*f  th«*  UniiiNl  Statft  (<*<intinn>ttion). 
Synn|H*i*  iif  .Vnirriran  Firs.     The  Autlior. 
Cnjint-t-rH  rinb  «d'  Fbilndrlpbia.     MHric  HVHtc^m  of  woii;ht«  and  mousuros. 

!••>      Tb«*  Auihfirt. 
Kri!'«i-  .md  'IVrrnr.  Vnyui:*'  of.     Zooloiry,  lO-'JI.     \VilH«>n  Fuml. 
Km*!.  A.     I>i't<»rniaci(»n«'s  cnfcnni'tbuh'S  y  cncmigos  drl  arlN>l  dt*  cafe  in 
V<*n»zn«d.i. 
V.ir^H»  «-«inKiib*r»<1o  comf»  iN)tani(*n.     1877.     Tbf  Author. 
K'jr.ijH  .in  Turkey  and  Black  Sra,  Mafw  of.     I.  V.  WilliuniHon  Fund. 
K4ri4»M.  \V.  <f      AH4-xual  irn»\vtli  of  prothallurt  of  Ptcris  crt'iica. 
Marine  al.5a*  of  thi'  I'nitfd  Stairs. 
ritinin«»n  diMMi'M's  cau'44'd  l»y  ftin^i. 
.MfcT.-i'  Ui'w  to  Tniti'd  Slat*-*. 

Uiit-ininil  ariirlfs  front  Hullflin  of  tlir  BiHscy  Institution.     Tht*  Author. 
Kunji  liMind  in  virinity  of  HtMiui.     I't.  2.     Syuitnyniy  of  TrfdintMi*. 
I  b«'  .\uthor 
Kivri-\  M<illti«i|Mts  fii«>Hi]c<.     lsi;o.     1.  V.  Williamson  Fun<l. 
Kialhii.  i'limlr  d«v     Flora  !*orlM!iUr/:i.     0  Tract'*      Thi*  Author. 
KiMni  i.il  ri-forni  alnntnark.  1*<T><.     Th«*  ('obdm  Club. 
K  •Nlirr  nihl  rro<*<ti>.     Mi<-<*ion  sricniiti4|Ur  au   M«*\ii|Ui*  rt  dans  r.Vni«>rii(Uc 

tVmrali'.     Tin*'  I'aiti*'.      Mollu^qui'?*.     Th*'  Aulhur'*. 
F  '  n.  1.  ih*       Fntiiillf  dt'H  i'liM'iili*       I.  V.   Williinn-on  Kiiud. 
K  t'-*.  >'.      V«nr«iii\«T  Ul.'inil.   I>«(i'.».      1.   V.   Willi:iiii'«ini  Ktiilil. 
y  \.  1     li.     >:iuit:iry  i-\aMiiiiati<MiH  of  wall  r.  :iir,  ami  tiHid.     1.  V.  Wilhani- 

-'!i  Fuii'l. 
K'l.'ir,   I*.  .!r       l'ro|Mi<«f'il  *>Mb^titution  of  uii-trir  fi»r  our  own   •»>-lrni  nf 

w  '.III-  aihl  nii-iiHiin  '»      Tin-  .\uth<ir. 
K'l  •   I*:''   ■   I.t'-rary.  LiviTpMnl.  "J.'jtli  aiiunal  r«'|n»rt.      'VUv  'rius'irr*. 
K*     ..   ii      .l:ii)  Mf«y<  n  MfilluM-a.     1*<I7.      Tin*  .Vmhor. 
i'  '.r.  II       Ml  \«  lupnifiii  nt  thr  Nkclctoii  in  th«'  tri'iiU"*   WaldJuiuii.i.     Tli«* 

Aiiilior 
y''-*lt.    ^       U'ptilH'U  uu'l  tNflir  drr  lM»hiniirh«'ii  Kiii  di  tnniiatinn.     Is7s. 

I     V    Wi!li!un«»nn  Funil. 
'•"•(•'j    •'       Kiint  n-n  Hau  t|»H  I'i^rliu'tliirn'*     1^7*<     1    V.  WiDiaju'^tin  Kunil. 
'•1'/.     W        ^^  '      MoUii^i  :i  «it  Ihi-  <>rt-:ai'i-Mti'«  fttiMialioii.      Authni  >.  ri*|iy  \\  ith 
^«««*«     rtiMilioiio.      Mr'«    (talih 
f;  .  .        .  /  If  I'liMif  d  til-  !:«  '••'rii*  tiiiinialc       I    V     Williim-mi  Fnuil. 

/■       '■  ^/  .\fMii<«f  ii|iii'  tiiii'iijii|iii'       1.  V     Willi  iiiii'iii  Klin  1. 

1^^   '"^'   .•-  TJi»'  luni-.- .»|»:irrii\\.  I*<7*^       Tin'  Au'hi»r 

i"''*'"'-      ,    •«  I  jr  V  I  V  «ir  r.ii)  i<l:i       Mi|».\Vl      Th«- ^'^ni  viv 
/'"'■"   V'  ^,jr*«"v..t  Iiiiha       l{.'.-..|.|-,  V..I    X  .  IM.    1    I       M- ni..irs.  Pil:!- 
""/o.;*   1/      ^    ,,,-,    liHlMrt      s,r.    II    -J  and  :{;   IV    *-' ;    .\    :l  ;    .\ I    ".•  ;    .Mil.  I 
.//'";'    "     -f'h.' SiiTii  V 
f.        tt.-i  -'.jjrvfvnf  Ni'wr  .Irr-'t-v.     U«'i"»rt  mm  Cliv  I>i|i.iHij,      1*»TT.     *i. 

J        ii  f  ' .     g  r  "^  '  y  ••!  Ni'»   /talaiid      ri.lnni.ii  ^ll|H^■lI■^l  nji.m...  i**!;!;.!;; 
""V"  *'     *T  '       '    '  "'  l{»|...Tl*  i.f  Kviil'.raii.iiiH.  |*»:o  :;.      >. .    \.iMirv 

Sm„^  *  \  ^       r  •fiitx   '  . 

l'hr*tt,,f  0   ^  ^  ^-Mm  I    '«*|mri  on  roal  d'-ixiilt**,  iHi'.ii      TIm-  Sur\rv. 
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Geolnpcal  Survey  nC  Pennsylvania.     Reports  H  8,  I  S,  K  2,  E  3,  N  3. 

The  Survey. 
Gervftis.    OBtcngri»pliie  di-s  Monotrimos.    Fa»c.  I.     I,  V.  WillUmson  Fnnd- 
nill,  Ttieo.     New  generic  type  of  Cliarncins.     Tlie  Anilior. 
Oillcs,  H,     Sitz  und  Verbrchung  der  BildnngssarteB  und  aelnen  ElnflaH 

auf  das  Dkhenwnehsllium  der  Dikotjien.     I.  V.  WiltlamMM)  Fond. 
Glover.  T.     EnicimologiCHl  tiidei  to  namt'S,  etc.,  in  agriculture  reports. 

The  Auilior. 
Ooodyeer.  W.  A.     Coal  mines  of  tbe  weitem  coast  of  Ibe  Dniled  Blales. 

I.  V.  WilliamsoD  Fnnd. 
Gnsae,  P.  H.     A  year  at  tlie  xliore,  1865.    I.  V.  WMIiamaon  Fund. 
OoKEadini,  M,  te  Cle.     Congres  d'arch^loglc.     Discours  d'Overture. 
La  necropole  de  Villanova. 

Sepolcri  Ecavati  nell'  Arsenale  mililare  di  Bologna. 
Mors  de  cbevHl  Iialtqucs  et  de  Vipie  de  Honzano  en  brouse.     Ttie 

Aullinr. 
GmlT,  L.     Genua  Myzoaloma,     I,  V.  Willinmson  Fund. 
Gray.  Ami.     Botanical  conlributlons.     Tbc  Autlior. 

Synoplicnl  flora  of  Norlb  AmeHca.     Vol.  II.,  Pt.  1.     I.  V.  William- 
son Fund. 
Gray's  Wbniee  and  dolpbins  in  tbe  Brillsb  Museum.    I.  V.  WilliamKin 

Fond. 
Oraj's  Sinrflsb  in  tbe  Britisb  Museum.     I.  V.  Williamson  Fund. 
Green,  F.  V.     On  ClianKelirin.     Tbe  Autbor. 

Addirionsl  Dotea  on  CbamKlirin. 
Greenwall.  W..  and  G.  Rolleatou.     Brilisb  Barrows,  1877.     1,  V.  William. 

son  Fund. 
Grevitic,  R.  H.    Scotlisb  cryptogamic  flora,  6  v.    1823.    I.  V.  WilliamMm 

Fund. 
Groie,  A.  R.     International  scienllflc  service.    The  Author. 
Grotb,  P.     MineraliensaminlanK  der  Kaiser- Wilbelms-Univenulit a,  BtraM- 

liurg.    Supplement.    I.  V.  Williamson  Fund. 
GrOber,  A.    Zwe)  siisswaeser  Cnlanidfn.     1ST8.     I.  V.  Williamson  Fund. 
Guppy.  R.  J.  L.     West  Indian  tertiary  fosiuls.     Miocene  fossils  of  Uftili. 

The  Author. 
Hale.  J.     Louisville  Limestone.     Tbe  Author. 

Hallier,  E.     PlflHiiden  der  niederen  Pflanzen.     I.  V.  Williamson  Fund. 
Hamilton.  H.     Metric  Syalem.     Tbe  Autbor. 
Hammond.  Wm.  A.     Report  of  Committee  on  Military  Affairs.     The  Com- 
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Termln  crvtncfr  miperiour  en  France. 

StndfiKeft  execute  par  la  Comniisiiion  fran<;ai8c  dans  Ic  Pa8-de-Calai» 

en«  1875 
Traratix  frienliflqueft  de  M.  E.  IIel>ert. 
La  Craie  PUfH^rleure  des  PyreniVn     The  Author. 
M  S  rhert  and    Mniiier-Chalmas.      Terrains    terthiireH    da  Vicentin.      The 

Anthftni 
9-9  ^r,0      Flora  frHwilis  Ilelvetlir.     III.     I.  V.  Williamson  Fund. 
W  *  •■llman*s  Petrefact«»n  Tliiirin|^en«.     Ir— tr.  Lief.     L  V.  Williamson  Fund. 
S*  V  ^niphill.  II.     Shells  of  rtali.     The  Author. 
S  "V  4-nrr,  JrM..  photof^raph  of.     T.  H.  Prah*. 
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'*    -     '•.!•.  F    \\        Hir.U  n\   Svw  /raland. 
Ki«li«-»  ft   N'i'W  /.i-nlanil 
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.    ^  fn*a       llunirnriaii  A<'ailrniy  «»!  Sri«-nr«»« 

^    -•  - -r.r.ir.  II    %<«n.     ThifiiM-JH-n  Ki«  s  un«l  /rlllhiilunL',  l*'7*<.     I.  V.  William- 
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1.  r  :-i\.  .\.  \V.  r.     MxMin-  p-ncral  (iMisus  of  1^*71  and  supplement.     Ka**! 

Iiidi:in  <f<>\«rnnii-iit. 
I  'T,  I -Ilia  in  N«-«liTlan'l  .Vanwe/ii;. 
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M  I  i*  •■'m.'ie  I.y<iniiai<*<>.  1^77.     I.  V.  \ViI!i:ini-iiu  Fund. 
'-^ -rlit .    1  Mill.       K\pl.    -^i-ient     ill'   r.\ liberie.       M:iiiiiuif<TeH  el   d«'s   oiM-au\, 
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artin.  K      Nh-drrla-n-li-ehf  iiiid  NMrhvi-ith  n'-i  !»•   **•  .1  tm  nii  i  .i '•  hii '"  . 

1    V    Williiinivui  Kiiuil 
artiiii  iind  <  htintni/.      < 'inirhx 'ifii  (  .liiintt,  'J(»'.  '.'?.'.       \\  i'«"M  I'iim  I 
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Mercantile  Library  AMociailon  of  Ban  Franciico,  39tb  HDniml  report,  18T7. 
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{:•!••. rT  til  n<inril  nf  AL'rirriltnn'.  :!il. 
'2\  .ju  irT.  r  >  ri-|Mirl.  |n7m 

Ajr:i  til'iii  i!  iiiii  r*-*!-  nl   Nurtli  raniliiia.  1*<7H.     Tin*  .Viillinr. 
; '  '  Fr»  •    I.i'T.irJi  *.  i  ily  ol    Miimlit'.'ir.  '.'"iili  iiii.  rr|»im.       I  In-  (  minril 

''  l.'-L'ir  AlintiiHi.  1**T**       <Mi»    W     (   h:l!'« 

'*  *   "     r.-i  .    A.       I.i  •|i-|>-i|!:irni  ntii  i|i-   AiH'iiriix  V  «'il-  rit|lli'/:i>  liiiiH-l.t!i  -. 

I"   .1     ■_•  \  .  i**:*     I   V   w  !.:i;iii,-.ii  Fiiii't 

*  *   /•   .  F      Pit   Vt  rt  :ii:::fi  n  >i.ii!iij  \i»ii  N«iiil  AiiM-iik.-i       I.  V.  \\  ilh:iiu«*iiii 

I'm;.! 
**'i  "f.    .\       rrMiii!i\ -tir.ii-ii   iiii'i    Nriiiiilii  iln    W  ii  !■•  liliii-T*-.      I    V    Wil. 
.  iiii«>  n  FiiimI 

*  »;'ii'ii'!       ^Illl•r.ll   n-^iiniit  -  wi-t  nt  \\\v  Ijurky   Mih  .  l*»7»J.      I    V.   Wil 

*  '.     iMiooll    Fnii'i 

"*  *"  •  ■»,    .1         I!-iiIm;i\«  iif    Ni'W    SiMilh    \\  ;ilr-».       Ki>\:il    Siirirl\    nf   Nr\\    Sniilli 

1  *  W  :,'.  *            ■ 

*  **  *\*.   I.       (  i<iirh*>l'i-_'l:i  Iriihii'M.      '.\'i*'t  ^ill,  uliil  Sii|i|i|    tn  ( 'iiiiii«>        Wil-nii 

-•  *  •    »•'.   K       'I  •  iii|iiii-n  1{<>'>ariiiit  ^f«iM.i.;ri|ilii:r       Tin-  .\uthi»r 

^  "^  •    •  L- *it.-i.  li.  II    «;       .\t  iii:i  on  lii<l  III  I       III.  I.      \\  il-iiii  Fuiil. 

»^*     x.   .1     .1        h.i-  Klilii  I  .l:i)i:iii-        llif  A  iillioi 

»  j^  •    If**  h.  I'    F       Ni  ii«- >riii|i-lt  L'liji -I .  rtt       Till-  Autiiiir 

»  ^•^  riiiiii  I,  .\       <iii>|ii;:ii  il    y.\\t\    III  Ni  w    Mi\i..i       I     \'     W  i!li:iiu'><>ii  I'uinl. 
^^*i|j*l.  Jh       >ur  uM«tiii|iii-    l*«7**       I     \'     N\  ■  ili  iiii-*!!!!   I'liii-I 

*•*  •l/iri««in.  ('.     I'riiiin  •- aii>i  ri*i»iiiri-.  nt  Ni  v\  >iiiiMi  W.iii''      llii\;il  >.njit\ 
^  of  Nrw  Siiinh  Wall*. 

^^^  »rn>rr,   K       •friili»jf  ir  \«i||  I  Mii-r*i  lili -iili        Till-   Au'Iiiil 
^^^  ■tf^'f*.  II.  n.     •ii'mI    |{i-|iiiri*>  III   Nf»  .lii-ii        I    \     ^\  Till  iiii-nn  Fiiii'l 
5*» •ff^r*.  R.  K  ,  wiii'l  iMiriiiiit  ••!.     hi    .If    l.iii|\ 

^«  4111.    W  Ui'IhT     |«aill\  llIM  tll\  ll.i   lull.      N  llll\  lllH  lll_\  '»  :i»''li.i«i     IMl'l      {-"•lill 

lyli*MtacMiiirp       rMivii-i!\  ni  \\  in/i.tiij 
ia4n«kl.  J  .nml  M.  Worfinii      rMiii\<liiiiii  L.'i:iiin!.i<inii.     I.  V    W  i  Imih 
Min  Kunil. 
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.,  Heport.     Reading  Nalural  History  Society, 
RuplTer,  C,  and  B.  Bencckc.     Ei  der  lieptilien.     I.  V.  WI11likm»nn  Fund. 
RuBB,  R.    FremdlHudlBchen  Stubenvdgcl.    Te-9c  Lief.     I.  V.  WilliamMO 
Fond. 


Ryder,  J.  A.    Oiganlic  extinct  Armadillna  and  tlicir  peculiarities. 
Meclianical  gpiipsis  of  Inolh-riinns. 

Addenda  to  paper  on  mechanical  geneaUof  tootU-formi,     The  Author- 
SaenE,  N.     Seccion  de  la  Cordillera  orienlal,  1»T8.     The  Author. 
Salter,  J.  W.,  nnd  H.  Hicks.     Foggits  from  Ihe  "Mpnerian  Group." 

Additional  rossils  from  the  Lingula-flab'B.     H.  Hicka. 
Baraluce  y  Zubiiarreta,  D.  N.  de.    Fescas  y  pesqueriaa  de  bailenaa  y  de 

liacalaoB,  187H.     The  Autlior. 
Sara,  M.     Bldrag  til  Kundskab  oni  Chrislianianordens  Fauna.    1, 2,  3.     I. 

V.  WilliBcnson  Fund. 
SausBure,  H.  de.    Melanges  Orthopterologiquca.    Vnie  Faac,  1877,     The 

Author. 
ScliAufues,  L.  W,    Calalogue.    Vera  138.    The  Author. 
Bchkubr.    Riedgraeem.    2  t„  IBOl.     I.  V.  Willianiaon  Fund, 
Schleciitcndn),  D.  F,  L,  de.    Aiiimadversioiies  bolanicie  io  Bannncnlea* 

Candollii.  1B19.     Chaa.  F.  Parker. 
Bcbliemann,  II.     Mycenie.     Conarroe  Fund. 
Sclimid,  H.     MilchHekretion.     University  of  Wnrahnrg. 
Schmidt,  C.     Vergeilen  dcr  FOanzen.     OniTeraity  of  Wurzhurg. 
Schmidt,  E.     Prahistoriachen  Kupfergeraihe  Mordamerikas.    The  Anthor. 
Schnnpp,  II.     DiKthytbetnoxyhulleraaure.     UniverBity  of  Wnraburg. 
Schrauf,  A.     KrystalLFormeii  des  Mineralreiclis.     V.     1.  V,  WilllamaoD 

Fund. 
Schrenck,  L.  von,     Reisen  und  Forschungen  in  Ainur-Lande,     Bd.  4,  3e 

Lief.    Wliaon  Fund. 
Secretary  of  Interior,  letter  of,  regarding  Hayden's  Surveys,  1878.    Deput- 

ment  of  Interior. 
SHl.v.  [*.  J,     Parrota,     WlUoii  Pund. 
S.llrKit;e.     Ii-I]iniii«  of  I)iLri.-n,  1H74.     1.  V.  Wiliin 
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^>n\h  K**o<iinirlnn  MiiH^tim.     roiiferrncP8  hold  in  connoction  with  special 
hnn  rollection  of  gcrientific  Apparatus.  1H76.     Conarroe  Fuml. 
Krpf  oTrninff  Ire t urea,  1J<T6.     1.  V.  Williaiiiaon  Fund. 
.*j»«*k.  I>r.     Wirkung  dea  veriindertcn  Lult<lnickH  anf  den  AtheniprocoHs. 

Thr  Author, 
rviuirr,   K.   <i.     Documenta  concerning  the  discovery  and  con(ine»t  of 
America. 
AuthofHon  the  lantnia^ca  of  Central  America.    I.  V.  WiHianiH«)n  Fund. 
?»fah!.  E.     Kntwickelun^THm-achichle  der  Flrchlen.     I.  II.     I.  V.  Williain- 

*4in  Fiintl. 
>^iti'  liitnnl  of  Agriculture,  Kansas,  5lh  annual  rejwrt,  1870.    Alfrrd  Gray. 
?*tiani*,  \i.  K.  i\     List  of  pa|H*rH  cm  natural  liiHtory.     Th«*  Author. 
r»  i«hr.  P.     ('onus  artcrioMi^  der  Salachier,  Chiinieren  und  (lanoiili-n.    I'ni- 

\«-r>iiy  of  Wurzhuri;. 
••^..pjniiii,  A.     Palfoniologie  Lomharde.     Livr.  M  ami  .m.     >YJli*on  Fund. 
>'4hl,  K.     <trM-hlfchiliche  Ftirtptlanzung  der  Colh-nacrt-n.     Univi-rsity  of 

Wurxliurg. 
**:raj»burirer,  K.     Ik'fruchtung  und  Zelltheilung,  1H78.     I.  V.  Williamaon 

Fund. 
•*:rt:UK  II.     Fauna  Mi-xikanincher  Land-und-SuswaHRer-Conchylien.    III. 

I.  V.  NVillianiMin  Fund. 
St  ri-t'ktT,  II.    L<'pidopt«'ra.    HlHtpalocrreH  and  HcterocereH,  N(»s.  14  and  15. 
Thi*  Author, 
liutti-rtlii'ik  and  umthH  of  North  America.     The  .\uthor. 
^t  r.r,   I>.     CuJm  Flora  der  OMraurr  und   Waldenhurtccr  Schichii'u.     Thi* 

Author. 
T  mT«»ii,  K.     Dipti-ri'S  parasitra  dr  la  Hana  rHculmla.     TIh»  .Vutlior. 
T     %>!..r.  U.  C.     StHtiKtic«of  Toal.     2d  K.l.,  is.Vi.     S.  S.  llaldiiuiin. 
■f    «    i  :im«il.  171C     l)r   Jame»  M.  Mai;raw. 
I    .:  «•  niiouii  in*  i-t  Huri»nii'in' en  Nt-erlundr,  is4;{-7.v     Rnyal  Mtitnroln^icul 

Ili«til|M«'. 

T~    ^  M*  'I.  I*.  T.  *i.     Iiitni  \»  ihmim  injection  of  milk,  isTx. 
I.ipiri'  i-l\ triituniv,  1^7^. 

9  m  m 

»  .««:(ri.iii  M((i«iii  liiiil  liipiiro  clvtrotoiiiv  in  Nrw  Y«»rk.     Tlu-  AMih«»r. 
T      1:  *»iii»»ii,  <'.  W  .     Vi»ya|;(- <il  <  liallt  it;:i-r.      riit*  Atluntir.     I    V.  W  illi;iiii>ou 

Fikitil 
"T"   •       'Lii-.i-^  |>.     F«»r/ii  eatttlitir:!  «>pi«*iraiH  sciMiinln  \i\  tnnia  tfTntoilntamira. 

H.  l>>/i«ii)«'  di'i  rlniati  in  (Inruri.     'I'lir  .\uilii»r. 
1  I'.ird.  I*.     Autlini|HiIi»;:y,  !**7S.     ('miarrni'  Fniitl 

1       ^     I..; tit  oitirtiil  nnd  c<»mhi«*r(*iiil  rt'^i<>t<-r  aiul  almanack.  l^^T^.     H.  J.   L. 

liuppy 
»       ~    —ill.;.  F    II.      I)a«»  tJ«-!»iHM  ill  r  SrliiHrk«'n.     "Jt-n  IM.,  "m"   Ln  i.      W  i]«.nu 

Fmii.I 
'       r-     .•>«•  ,.(  A*tnr  Library,  *i'.Mh  aiinual  n  p^rt.  1H77.     'tin-  .\nilii»i-. 
1       "^     .-iir^i.i   N.  Y.  Mall'  IJI>rar\,  *i'Mh  ainiiuil  niMUt       'I  In- Tm*!!  i «.. 
*        "^     M    h    H       K»rl\  hiMnry  nt  matikiml,  1*<7**.      I.  Y.  \\  illiam-^im  i'uuil 
'         ■       '  i  *-!-i!t  •  ri.;iHi'  *^ur\rv  I{«  p.iris.  ]Hi\{\,  isiil.  ami  iM'.j.      \\  m.  >.  Www. 
,  *•  <  ■•fiknti*»ii»!i  «»l  Fi-li  and  Ki'*lnTi»"<,  Hfpi»it  lsT'»  7t».      Tin-  .\iilln»i. 

'  ^  <iifii«i^iriil  and  (ffitirtuphiral  ^ui\i\   nf  TcrriinriiM.      .^li^ci  llan<  oils 

pn».liraiioi:-.  Niis   t»  and  1«K     Hiillttin  lY.  1,  *J,  ami  :{. 
I'rt ;  iiiiiinry  I<i|«<irt,  l><77. 
H»|-'rt.  Y««I.  7      I>«'|tattmcnt  lA'  Intrrior. 

N;  nniitiMl  rt  |Mtrt  i>i   L'niiid  Mali  s   Kuiiaiioloiriral  (  «immis>ii»n,  1^77. 
.  hi-pAftUM  ht  «>f  Iiitirior. 

•*  tf<«ijr    aiiii<Mol    >ur\.  <»f  tlic  Hocky  Mountain  Krv:i«»ii.      t  i>iiiril>u- 
tj«»n*  tn   Niirfli   .\mrtican  ethnolnjy.      \  nl.  :{       Uipmt,   |*»TI       l>r. 
.  .  ftirtmi'nt  <>(  Inicrtir. 

^        *»    <ifnloi{)rnl  ixplorution  of  th«»  -lOth  par.       Hrp«»rl,  Yol.   l\  .      Allan 
accompany  in  K'  rr|M>rt,  IhTO.     War  Dt  partmmt. 
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U.  S.  Qengraphicnl  Sur?e7  weet  at  lOOrii  Mer.     Beporta,  Vol*.  II.  ud  f 

P>ileoiitn1i>)i:j.     En^neer  Dep.  U.  S.  A. 
n  S.  NniionBl  Museum,   fiullelln,  Noe.  1,  8,  6,  10.     D«p.  of  Intrrinr. 
Vic'e  Dictionarj  of  Arls,  elc.    2  v.,  and  SupplemeDt,     I.  V.  WllHuM 

Fund. 
Van  Beneden  and  Gervaiti.    OatkigrHphle  dn  c^tac^B  Tiranti  et  kmk 

Pxe.  m  and  10.     I  V.  WilUanisnn  Fund. 
Vogt,  C.     Enltizoaircs  de  rUoniroo  el  leur  fvolatlon.     I.  V.  WHIImm 

Fund. 
Wallace,  A.  R.     Tropiral  nature.     I.  V.  Williamson  Fund. 
Warnecke,  Q.     Aluuiiiiale.     Univeraily  of  Wurtbnrg. 
Wallenwyl,  C.  B.  v.     Plianeropteriden,  1878.     I.  V.   Williamsoii  FodI 
Weia,  N.,  nnd  P.  M.  Siegen.     CaKe  geologique  du  Qrande-Dacbe  dc  Lc 

einbiiurg.     Inslilut  Royal. 
Weiibfli;)).  A.     KorpcrmesBungen  verscliiedener  Henachennasen.     I.  1 

Williams'in  Fund. 
VfHen.  U.  A.     Allgemdiie  Bolanik.     I.  Bd,     I.  Y.  Williamaon  FumL 
Whwler's  Topogmiiliicul  alias.  1874.     I.  V.  WilHamBoii  Fund. 
Wliirc,  W.  W,     Draina}^  of  Oxford.     Asbmolean  Society. 
WhitcavpB,  J.  F.    Jurassic  fossils  from  Coast  Range  of  Bri<iali  Colnmlfr 

The  Author. 
Whitflcld,  \l.  P.     Report  on  palpoiilology  of  Black  Hills.     Dep-oflit 
Whitney's  Life  and  growth  of  language.     1.  V.  Williatnaon  Fund. 
Wild,  J^  J.     Thalaraa.     Conarroe  Fund. 

Wiltoiuops  Suhm,  R.  v.     ChallPngpr-Bripfe.     I.  V.  Williamson  Fnni 
Williuin,  Lonl  Archhishop  of  York.     Tlie  worlli  of  life.     Leeds  Plita* 

pliica)  SocU'ty. 
Williamson,  J.     Ferns  of  Kentucky.     I.  V.  Williamson  Fund. 
WittBieln,Q.  C.    Organic  constituents  of  planie,  187S.    Baron  ton  Xifte. 
Woeikof.    Memoire  expl.  pour  lea  cartes  et  diagmroroes,  1878.    The  Wt* 
Wolff,  U.     Diallylacetessigtster  und  seine  Derivalc.     UnivMsilyOf^W^ 

burg. 
Woodruir  scientific  expedition  around  the  wnrld.  16T»-80.     TbeAolW- 
Yarrell,  W^     Brilisli  Birds.     4th  Ed.,  SI.     I.  V.  Williamson  Fund. 

Orlabeslimmuiigzwelfiieh  subsliruirler  Beuiolc.    I'  '     ~ 
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Basel.    Schweizeriiche  nutiirforschcnde  Qe»cllscha(t.     Verhaiidliinji^oQ,  50 

Jahreivers.     The  S<H!lely 

Naturfonicliendc  GeiK'lIiichaA.     Vvrhandliingen,  6er  Th.,  3  and  4  H. 

The  S<>d«»l3-. 

BaUTia.     Natiiiirkundii;  Vereen  in  Neder1and»ch  Indie.  Tijdschrift.     2c 

Jahnr. ;  8e  Jahri;.  1,  4-6  Afl.     Nimwe  Serie,  Dcel  2.  Atl.  5  and  6 ; 

lyrrl  4-7.     Denlr  Serie,  Dcil  1  ;  Drel  2,  Afl.  4-fl ;  Ded  8;  I)«h1  4. 

Afl   1-3.     Vijde  fterie,   Heel  1  ;  I)«m*1  2,  Afl.  1  and  2.     Zewle  Si'rie, 

I>rrl  8.  Afl.  l-iJ.   Zevciide  S«  rie,  Deri  2,  Afl.  l-:i ;  Dcel  7.   The  Society. 

Brltatft.     Natural  IliHtory  and  Philmophical  8<>cietr.     Proceedings,  1870 

-1H7H.     The  Society. 
Berlin.     Archiv  fhr  Naturgenchichte,  81  Jahr^.  5  H.;  844'r  Jahrir.  8  and  4 
II.;  41  Jahrir.  (k^  H  ;  42  Jahrg.  5  H.;  44  Jahrg.  1>8  H.    The  K<litor. 
D«*ut*ch«*  (rf*<»logii»che  (ieM-lUchaft.    ZeitBchrift  2U  Hd.  8  H.-;iO  Bd.  2  H. 

Tht»  Society. 
Enionioloiritche  Verein.    Zeitschrift  21er  Jahrg.  2  H.;  22er  Jahrg.  1  II. 

Th«»  Society. 
Gnielt<>chaa  fur  Mikro^kopie.     Zeitschrift,  H.  1.     The  Society. 
it'^*Ili*chaf\  Naturt'ontchender  Fri'unde.     SilxungHlMTJchte,  1H77.    The 

Society . 
K.  PretiMttichen  .\kailemie  der  Wi»seni»chaften.     MonatslMTicht,  Aug. 

1M77-Aug.  1H78. 
Ahhandlangen,  mathematiAche,  1870,  1877;  phyMkalinche,  1870,  1877. 

The  Sc»cieiy. 
I>er  Naturfon*cher.    10  Jahrg.,  No.  4(>-ll  Jalirg.,  No.  3».    The  Edil.»r. 
Vrrrin  y.ur  liefordening  tlen  (rarteubuucH.     MouaUMchritt,  20  Jahrg., 

Jan  -Dec   1H77.     Tlie  S«»cletv. 
Z4*iiM*hrin  nir  die  g<*Mauiinlen  Sntuni'iHsenschaflen.     Nene  Folge,  }U\, 
18.  14;  :i<>  Folire.  Bd.  1.     The  Kditor. 
m      N!it!irfi>rH«'hiiide  <;e««llr4ch:iri.     Minheilunir«n,  iHTrt,  Xos.  J»00-U22. 
Th«-  >«»nety. 
'*•   -Ml      .Vrrhiv  fur  niikn»'»ko|»iHche  .\nntoniie.     14  Bd.  1    11. -10  Bil.  1   II. 
J  I.  V.  Williiiiii«4iii  Kiiiiil. 

^  ^^     •r!»iu\       Surirtr  Linne«iiiii«.     Aetes*  T.  81.  4  0  Livr.     AtlaH  niid  extraittt 
-!•  *  f«»inpti-»  Ui'inluM,  pp.  1-72.     The  Sor'u-ly. 
S  <!«  r»  ilfH  S»ifiiee»  pliv>«i4|ii('i  r!  natun*Ile.^.     Meint>ireM  2e  Ser,  T.  2, 
^  !♦■  nii-l  2e  Ciihii-r.     'I'he  StK'iitv. 

~     ••'•••n      .\fn«Tinin  .\rndriny  of  .\r!>»  and  Sciences.     Pn»cerdings.    V<il.  18. 
N.ii..  1-8      The  Society. 
Am* man  N:ituriili>t.  Dee.  1h77.     Sim*  IMiiUda.     The  Kditor. 
I.  :.  rarv  Wt.rM,  Vol    h.  No.  2.     The  Kdiit.r. 

NHi,i%ni  Natiiriil  IliMorv.     I*ro< lin^rn.     Vol.  li»,  pp.  281»-480. 

^  M.  ii,..ir*      Vol.  2.  Pt.  4.  So.  0;  Vol.  8.  Pi.  I.  Nt»   1.     The  Si.iety. 

"*^v!n»«  h»*»  :*v     Arehiv  fur  An!hni|M>loLMe.     \U  Bd.  4  Vierllj.;  11  IM.  1  and 
^  'i  \  i»  r!  j.     I.  V.  WilliiiniMMi  Fund. 

*^Mii»tj        N.iiurui*»!teiiM'hiil^li(h«-   Ven-iii.   AMDiMiiliincen.     ."»   Bd.   4    II.; 
.^  lU  t*«jr  No.  0.     Thf  Societv. 

*"  ■.••<'l      N(i!iirjili»i^'  SiHMrly.     PrtuM'edlii;;?*.     N.  S.,  Vol.  2.  Pis.  1  and  2. 

^  ,^  ^"•••klvii       Kiiioiiiolouieal  S<MMety.     Bulli'tin.  Noh.  1,  4-J<.     The  Society. 
I  ^  ^^ijiiii.     NuiiirforM-heinle  Ver«  in.  Verhaiiilliin<.:iii.  14.     The  S<K*ie!y. 

•^■.:i«  III'*      ?*iH-i»te  B«  lvr«'  de  Micmwopif.     Bulli'tin,  4m«'  Annee.  Pntcen 
V.  rhant.  -i'l  o,i    1s77   18  «»et    1x;h.     The  Society. 
.•*.-;«!«'•    Kutoiiiol.iv:i<|(ic  dc   Bi-ivriipie.     Couipte-Hendu,  Seric  2,    Noji. 

44-10.  4h  -.7 
Aiin»Ir%  T.  20.     The  Societv. 
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Bud»  Peal.    M.  Tudotn.  Akad£mU  AlmanBcli.  1878-78. 

Ertrbpzcsck   a  Math.  Tudomanyoh  Ei^rebol.     4  K5tet,  6  Siam  lo 

Kotct,  7  Szam. 
Ha(h.  es  Termeezet.  Kdzlcm^nrek.    11-13  Eoiet. 
Hazai  ee  KQlfdldl  Fulf  oiralok  M.  Tuilom.  Repcrtor.    I. 
^vkon^Tei,  Tizenneg.  Kotet  7  and  8  Darab ;  Tizenot.  Kotet,  3  Darab 

TUB  Society, 
Ungarisclieu  NatlnnKl  Huaenm.     Naturliiatoriiche  Refl.     IBd. ;  3  Bd 
1-1.    The  Editor. 
Buenos  Aires.   Socicdad  Cieotlfica  Argentina.   Anaies  187B,  Julio  et  Agoalo 

Tlie  Society, 
Bufblo.   Society  or  Natural  Sciences.    Bulletin,  Vol.  8.  No.  S.    TbeSodety 
Caen.    Acadumie  naiionale  des  Sciences.  Arts  et  Belles- Lett  res.    H^moires 
1877.     The  Society, 
Associnlion  dea  InBlituteura.     Bulletin,  IRTG.     Tlie  Societf . 
t5ociet£  Linn^enae  de  Normaiidie.     Bulletin,  3e  Serie,  3e-8e  toL     TIm 
Society. 
Calcutta.     Asialic  Society  of  Bengal,  Journal.     Vols.  35-46 ;  Vol.  45,  Pt 
1,  No.  3-VoI.  48.  Ft.  3,  No,  8.     Tlie  Society. 
Same.     Vol.  45,  Pt.  1,  No.  l-Vol.  47,  Pi.  3,  No.  1.     Isaac  Lea. 
Proccediiiss.     1886-75,  and  1876,  No.  9-1877,  No.  9.    Tbe  Society. 
Same.     I67G,  No.  3-1878,  No,  G.     Isaac  Lea. 

Stray  Peatbers.    Vol.  fl.  No.  3-Voi.  7,  No.  2.     I.  V.  Willlamaon  Fund. 
Cambridge.     Museum  of  Comparative  Zoology.     Memoirs,  Vol.  5,  No.  2 
Vol.  VI.  No,  3. 
Bulletin.     Vol.  5,  Nob.  1-7, 10  ■  Vol,  VI.     The  Director. 
Nuttall  Ornithological  Club.    Bulletin,  Jan.-Uct.  1878,     Tbe  Society 
Psyche.     Nos,  SU-IT.    The  Editor. 
Cap  Rouge.    Le  Naturalisle  Canadicn.    Vol,  IS.  No.  11- Vol.  X.  No.  II 

The  Editor. 
Caracna.     Gaceta  cientiGca  de  Venezuela.      I.  10,  11,  14;   II.  1-9.      Tbi 

Ediior. 
Casscl.     Malakozoologische  Blatter.    Bd.  24,  Bg.  10,  etaeq.;  Bd.  25,  Bg 

1-10.     I.  V,  Williamson  Fund. 
Chemniiz.   NalurwiaaenachaftlicheUeaellschaft.  6erBericht.  Tbe  Society 
(.'licrboiirg.     Boci^t^  Nalionale  des  Sciences  Nalurellcs.    Hemoires,  T.  30 

The  Society. 
Chicago.     Academy  o(  Sciences,  Annual  address,  1878.    Tbe  Society. 
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F>r«^i^n.     K.  Zoologinche  Museum.    Mittheilungcn.    2e8  H.     I.  V.  Wil- 
lUmffon  Fund. 
Naturwi»««*nfichiiAlicheGose]1fichaftIsi9.   1S77, Juli-Dcc.   Tho  Society. 
Vrivin  fur  Enlkunde.    Jahn^slN'richt.  18  and  14.     The  Society. 
Z^ubltn.     Hoval  Oeolo^lral  Society  of  Ireland     Journal.    Vol.14,  Xos.  3 
and  4.'  The  Society. 
R<»Tal  Iriph  .\cadriny.     Proceedings.     Vol.  9,  Pts.  2  and  3;  Ser.  II. 

Vi»I.  1,  No.  11,  Vol.  2,  No*.  4-41. 
Traneiictionii.     Science,  XXV.  20 ;  XXVI.  1-lfl.     Polite  Literature  and 
Antiqultien.     XXVI.  Pt.  I.     The  Society. 
KI«Sintiurf;h.    Botanical  Sorirt  v.   TrannactionH.   Vol.  18,  Pt.  1.   The  Society. 
|{oval  Sorii'tv.     Pnici-^'din^rs.    Vol.  9,  No.  96. 
TninMiciionii'.     Vol.  2**.  Pt.  1.     The  Socirtv. 
Sco|ti«»h  Naturalitit.     .Niw.  29-32.     The  Editor. 
KlZ>*«rfrld.     Naturwiiwen»chaftlichc  Verein.     Jahresbcrichtc,  5e8  II.    The 

Socirty. 
l"^mdrn.     Natnrforvchende  ftcsellm'haft,  fl2er  Jahresb.     The  Society. 
^-rfiirt     K.  .^kail^-mie  frcnifinutziii:er  WiHHenschaften.     Jahrbuch,  Neue 

Folge,  H  and  9  11.     The  Sorl«*ty. 
^-rlanprn.      Phyiiikali?*ch*medicini!«chc  Societat.      Sitzungsberichte.  9   II. 

Th«'  Society, 
^r^nkfurt  a.  M.     A«'rztliehe  Vrrein.    JahreMHTichte,  21.     The  SmMety. 

I)eiitHrh<*  Malako7.<M)loi;iArhe  (teiM'IlHChafl.     Jahrbiicher  1  Jahrg.  4;  4 

Jahr^.  1— "i;  Jalir;;.  I. 
N»rhrieht»hlatt.    Non.  1-S.     The  So<ielv. 

I»rr  NaturfrirM'hcr.     X  Jahrg.  15-22.  24-2(t.     I.  V.  WillianiHon  Fun«l. 
Off  ZtMiloi-iitrhf  (iartfu.     H  Jnhrg.  1-19,  Jahrir.  fl.     Tin'  Socirtv. 
*^r»  ihtiriri.  H.     Naturfornchrnde  <;eMeUHchaf\.     Brricht,  Hd.  7,11.2.'    The 

S»rirtv. 
•  ••  rjri:i.     HihliMthiiiiie  l'niv«TMrl]e,  lH7-,>_lS7rt,  and  1h77,  X«»3.  229-2:J9.    I. 
V.  ^^  illi:iiiiH<iu  Fund. 
Srhwil/.«ri"«rhi*  imlaoiitoloirischc  <t4's<'lNrhiift.     AhhandlunpMi,  Vol.  4. 

Tin*  SiM-i* ! y. 
SMirTrilr  PiiyHi()ui>  «'t  d'Histolre  NiiturfUo.     Mrnioirrs,  Tonn*  2.'»,  l. 
^  .  'Ih»'  S«M  iitv. 

•  •    »!■•»      SiMMi-M  di  Lf'ttiira  v  Cnnvcr^u/itmi  M^lrntifirhe.     KlfcnxTidi,  1875, 

IH-|.   1  rt. 
^  OsMrna!**,  .\nno  1.  Fane.  1-7;   Anno  2,  Fn«*r.  1-9.     Tin*  SiM*irty. 

•  -ca-.'iiw.     Naiimil   History  Sorirty.     I'nK'iMMliiiifj*.     V«»l.   M,  V\h.  2  and  3. 

Th**  Sorii'iy. 
Phiiti'Minhir.-ii  SiMM«'tv.     PnM*i'*»dini:«».     Vol.11,  No.  1.     Tin*  Sorirtv. 
•••ri;i/       N«!iirli»r>rhrnile  <n?««'INehafl.    Ahh>iiidlunii:i'ii,  0  IM.  1-7;  Hil.  1. 

Th**  ><K-iiMv. 
••'tt:rijfii       K    tt«"H'lNrhan  diT  Wi«<HjMisrharti'n.     Nachrirliten,  1H77.    The 

*ii^i.d  Hij.tdH.     Th."  NutiirnliHl  siii.l  Fiiiici.T.     Vol.  H,  No  I.     Thf  K.litor. 

^*X;u      N:iiiirwj«»i«Mi«K:hal"ilichi' Vcn'in  fur  StriiTumrk.     Jahrif.  1H77.      The 

y.VxUtr 

\rv*  111  dt  f  .\*'r/.f»'  ill  Stfimnurk.     Mittln-ilun^^rii  V«Ti*inH)ahr,  187rt-T7. 

Tin*  >i»«-irty. 

Ill  if.! X      Nmmi  Sntiian   IiiHiitiiii*  of  Natiinil  S4*ifnri».      Pnu'mliiurH  ani 

Tnin*si«'tioii««      Vol.  4.  Pt*.  :t  mid  4.     Thf  Sorirty 
Kill'-.     N.inirfor>*chriiili'  (irMMlHchiifl.     Al>hnnilliiu>;rn,  l!l  Hd.  4  II.     Thv 

.**IH-Jt-lV. 

HtriilHir.'.     S:iiiirH-i4M>nM*lm01i('h(' V(*n*in.  .VMitindlnni^rn,  UlM    1  .\hth. 

V«  rhrindliiii.'«'ri.  .Ni'iu*  Foljr,  1  ami  2.  Tin*  Sofirty 

ll!iiiii«>\f*r.      Naturhitttiirim:hi*  <S«'-»'lUrhart.  .I;ihr«*hrri«ht.  1.  2,  5  7.  9,  2'>, 
antl  26. 
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Hanover.    Boinnicnl  Gazette.    Vol.  8,  Noa.  1-11.     The  Editor. 

Harlem.    Social*  Hollsndaise  deg  Sciences.    Archives  T.  II,  1  Livr.;  T. 

13,  1  Livr.;  T.  18,  1-3  Livr.     The  Society. 
HarrisbiirK.     Pennsylvania  Fruil  Growers'  Society,  Report,  1877.     The 

Society. 
Hartford.     Fanciers'  Journal.    Vol.  4,  No.  2.     Bee  Springfield,  Familiar 

Science. 
Innsbruck.      Ferilinandeuin.      Zcilschrid,  8  Pulgc,  21  and  22  H.     The 

DiMcior. 
Jena.      Hediciniacli-DaturwiB»enscliaftl1clie  Gesellscbaft.      Zeitschrift,   II 

Bd.  3  H-13  Bd.  8  H.     The  Society. 
Kansas  City.    Western  IleTiew  of  Science  and  Industry.     Nov.  1877-Not. 

1878.    Tbe  Editor. 
Eonigsberg.    PhyBikalisch-okonoiniBcbe  Qesellschaft,    Schriften,  17  Jabrg. 

1-18  Jahrg.  I.     Tbe  Society. 
Lausanne.     Soci£t£  Vaudoise  des  Sciences  Naturelles.     Bulletin,  Noa. 

79-80.    The  Society. 
Leipzi|i;,   A rchi t  fiir  Anatomic  und  Pbysiologie.    Anatomiscbe  Abtb.,  1877, 
4  H.-1878,  3  n.    Physiologische  AbiU.  1877,  4  H.-I87a,  4  H.     I.  V. 
Wimsmson  Fund. 
Jabrbucb  fur  wiBsenschaniicbe  Bolanik.    11  Bd.  3  and  4  H.     I.  V. 

Williamson  Fund. 
Jonrnal  fijr  Omithologie.    35  Jahrg.  8  H-26  Jabrg.  S  H.    I.  V.  WiU 

llamson  Fund. 
Konmos.     I.  Jahr^.  &-II.  Jahrg.  7.     I.  V.  Williamson  Fund. 
HorpbolOKisckes  Jabrbuch.    4  Bd  I  and  3  H.,  and  Supplement.     I. 

V.  Williamson  Fond. 
Naturforschende  Gesellscliaft.    Bitzungsberichte,  1677,  No«.  2-10.    The 

Society. 
Zeilschnft  fur  KrysUilograpbie  und  Mineralogie.     2  Bd.  1-5  H.     I.  V. 

Willlnmgon  Fund. 
Zeitschrift  ftir  wisscnscbamicben  Zoologie.    29  Bd.  4  H.-81  Bd.  3  H. 

I.  V.  Williamson  Fund. 
Zoologiscber  Anzeiger.    1  Jabrg.  1-8.     I.  V.  Williamson  Fand. 
Lille.      Bulletin  scienliSque  du  Department  du  Nord.     1878,  Peb.-Sept. 
The  Editor. 
Socifiifi  des  Science*  de  1' Agriculture  et  des  Arts.    U^moiret,  4e  8*rie, 
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Hardwicke*8  Science  Gossip.    Nov.  1877-Oct.  1878.     I.  V.  Williamson 

Fund. 
Ibis.     Oct.  1877-July,  1878.     I.  V.  Williamson  Fund. 
Journal  of  Anatomy  and  Physiology.     Vol.  12,  Pt.  3- Vol.  13,  Pt.  1. 

I.  V.  Williamson  Fund. 
Journal  of  Botany,  British  and  Foreign.     Nov.  1877-Sept.  1878.     1.  V. 

Williamson  Fund. 
Journal  of  Physiology.    Vol.  I.  Nos.  1-3.     I.  V.  Williamson  Fund. 
London,  Edinburgh,  and  Dublin  Philosophical  Magazine.     Dec.  1877 

-Nov.  1878.     I.  V.  Williamson  Fund. 
Linnean  Society.    Journal.     Botany,  Vol.  15,  No.  85- Vol.  16,  No.  92. 

Zoology,  Vol.  12,  No.  64-Vol.  13.  No.  71.      Transactions,  2d  Ser. 

Zoology,  Vol.  1,  Pt.  4.     Botany,  Vol.  1,  Pt.  4.     Lists,  1876.     The 

Society. 
Mineralogical  Society  of  Great  Britain  and  Ireland.     Mineralogical 

Magazine.    Vol.  2,  Nos.  1-10.    The  Society. 
3fonthly  Microscopical  Journal.     Nov.  and  Dec.  1877.    I.  V.  William- 
son Fund. 
Nature.     Nos.  421-471.     The  Editor. 
Notes  and  Queries.     Nov.  1877-Oct.  1878     The  Editor. 
Paleontolo^ical  Society.    Publications.    Vols.  31  and  32.    Wilson  Fund. 
Popular  Science  Review.    Jan.-July,  1878.     I.  V.  Williamson  Fund. 
Quarterly  Journal  of  Conchology.    Vol.  1,  Nos.  5, 11-15.     The  Editor. 
Quarterly  Journal  of  Microscopical  Science.     Jan.-Oct.  1878.     I.  V. 

Williamson  Fund. 
Quarterly  Journal  of  Science.     Jan.-July,  1878.     I.  V.  Williamson 

Fund. 
Queckett  Micro8cx)pical  Club.     Journal.    Vols  1-4.     The  Society. 
Hoval  Geographical  Society.  Proceedings.   Vol.  22,  Nos.  1-6.  Journal. 

Vol.  47.     The  Society. 
Royal  Institution  of  Great  Britain.     Proceedings.    Vol.  8,  Pts.  3  and 

4.     The  Society. 
Roval  Microscopfcal  Society.    Journal.    Vol.  1,  No.  1.     The  Society. 
Rr>Val  Society.     Proceedings.    Vol.  25,  No.  170-Vol.  26,  No.  183. 
Philosophical  Transactions.    Vol.  166,  Pt.  2,  and  Vol.  167,  Pt.  1.     The 

Society. 
Society  of  Arts.     Journal.    Vol.  25.     The  Society. 
Triibner's  American  and  Oriental   Literary  Record.      Nos.  129-134. 

The  Publishers. 
Zoological  Society.     Proceedings.     1877,  Pt.  3-1878,  Pt.  2.     Transac- 
tions.   Vol   10,  Pts.  3-9.     Report,  1877.     The  Society. 
2or,logist.     Nov.  1877-Oct.  1878.     I.  V.  Williamson  Fund. 
[ion,  Ca.     Canadian  Entomologist.     Vol.  9,  No.  11-Vol.  10,  No.  11. 

The  E<litor. 
vain.    University  ('atholique.    Annuaire,  42  Anne.    Thirtj'-two  Theses. 

Society  Literaire,  Clioix  de  M^moires,  12.     The  Uiiiversity. 
«»mlx«irg.     Institut  Royal.     Publications.     T.  16.     Th(^  Society. 
Qs.     Acndemie  des  Sciences,  Belles-Lett  res  et  Arts.     Memoires,  Classe 

de  Sciences,  T.  21  and  22.    Claase  des  Lettres,  T.  17.     The  Society. 
Society  d' Agriculture,  Histoire  Naturclle  et  Arts  utiles.    Anuales,  4me 

Serie.  T.  H.     The  Society. 
Irid.     Memorial  de  Ingenieros.,  Ano  33,  Nos.  1-21.     The  Editor. 
JChe^ter.     Scientific  Students'  A.ssociation.    Annual  Report,  1875, 1876. 

The  Society, 
'burir.      <fe8ell»chaft   fiir   Beforderung   der  gesammten   Naturwissen- 

schaften.     Sitznngsberichte,  Jahrg.  \SV\  and  1877.     The  Society. 
It.    Academie.     Memoires,  77e  Aunec.     The  Society. 
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Uexico.    HinlBl«rio  de  Fomento.    AnalcB  3  and  3.     The  Author. 
Mueeo  Nacional.    Analeg  1. 1-4.     The  Director. 
Socicdfld  de  OpngraSav  EstadlaticB  de  la  Kepublica  Hexicana.    BoIetJn, 

8a  Epoca,  Totno  4.  Nos.  1-8.     The  Society. 
Sockdad  Mexlcana  de  Hletoria  NBtnial.    La  Naturaleu,  Tome  8,  No. 
18-T.  4,  No.  7.     The  Society. 
Milan.     Regio  InBtituto  leclinico  Buperiore.     Programma,  1877-78.     The 

Society. 
Mllnankee.     NaiurUistorlBche  Vereln    von    Wiiconsin.     Jahresbericht, 

1877-78.    The  Society. 
Minneapolis.    Minneaoia  Academy  of  Natural  ScicDcea.     Bulletin.  187T. 

The  Society. 
HoDB.    8oci£l£  des  Sciences,  des  Arts  et  des  Lettres  du  Hdnaut.    Hemcrfrea 

et  pabiications.     4  Ser.  T.  3.     The  Bociely. 
Montpellier.     Academie  dea  Sciences  et  Lettres.     Memolreade  la  Beclioa 

deB  Sciences.    T.  B,  ler  Fasc.    The  Society. 
Montreal.    Canadian  Naturalist.    N.  8.  VIII.  !i-7.     Tlio  Editor. 
MoBCOU.    Socifti  Impiriale  dea  Amis  dea  Sciences  Naturellea,  d'Anlhropo- 
logie  et  Elhnograpliie,  1H78.     The  Society. 
Sociit£  ImpCHale  des  Naturalistea.    Ballatin,  1826;  18S0;   1883;  1837; 
1888,  I.  and  IV.;  183B  ;  1841,  I.;  1843,  IV.;  1843,  II.   IV-i  1844,  I. 
IV.;  184fi,  I.  v.;  18.11.  I.  n.;  1877,  Noa.  1-4. 
Nonveaii  MiSmoireB,  I.  VI.  VII.  IX.     The  Society. 
Munich.    Qesellschnrt  Tiir  Anthropologie,  Etbnologie  und  Urgeschichte. 
Beitrage  I.  l-II.  3.     The  Society. 
E.  B.  Akademie  der  WlseeuBChallen.    Sitzungabericbte,  Hatbem.  -pbyi. 

C1awel877.  K.  3  and  8. 
Almanach.  1878. 
Abhandlungen.  Hlstoiiache  Claeae  ISen  Bd.  8e  Abth.     Philos.  philol. 

ClasBc,  14en  Bd.  Se  Abth.     Tlie  Society. 
Versamnilung    Deutsche r    Naturroraclier    nnd    Aerzte.      Amtlicher 

BcrichI,  1877.     Dr.  Jos.  Leidy. 
E.  Siernwart.    Beobacbtungea,  38,  Jahrg.    Annalen,  Supplement  zam 
21  Bd.     The  Observalory. 
titinster.    WeBirallachen  ProvlnEial  Verein  fdr  Wlssenschaft  und  Eanit. 

Jahresbericht.  6er.     Tiie  Society. 
Nancy.    Sociite  dea  Sciences.     Bulletin,  Serie  3,  T.  3,  Fa»C.  6  and  7.    The 
Society. 
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LTcram  of  Xatnrml  History.    Annals,  Vol.  II.  Nos.  9-13.    Tbe  Society. 

Mrdicml  Eclectic.    Jan.-dept.  1878.    The  Editor. 

Mf^licml  Journal.     Dec.  1877-Xoy.  1878.    The  Editor. 

Tonular  Science  Monthly.    Nos.  60-80.    Supplement,  Nos.  &-18.    The 

Eililor. 
Princ«*ton  Reriew.    84th  Year,  Sept.  and  Nov.     The  Editor. 
Turrry  B<itanlcal  Club.     Bulletin,  Nos.  35-46.     The  Society. 
Y<Min:;  Scipntist.    Vol.  1,  Nos.  1  and  11.     The  Editor. 
Offnbach  am  3fain.     Verein  ftir  Naturlcunde.     Bericht,  15  and  16.    The 

Socrirty. 
<hitario.     Entomological  Society.    Annual  Report,  1878.    The  Society. 
Mrlemni.    Soci^t*  d  Agriculture,  Sciences,  lk*llcs-Lettn>8  et  Arts.   M^unuires, 

2e  Sf  r.  T.  19me,  No.  2.     The  Society. 
Palermo.     Sodeta  di  Scionze  Natural!  ed  economiche.     Rulletino,  No.  4 

and  No.  6.     Gioruale,  Vol.  12.     The  Society. 
Pari*.     Annales  de  Malacologie.     T.  1,  Nos.  1-3.     The  Editor. 

Annalrs  dtni  Mines.     7nie  S^rie,  5e  Livr.  1877-4  Livr.  1878.    Minister 

lif  Public  WorliH,  France. 
Annalc«»  des  Sciences  (ff*i>loirique.     T.  0,  Nos.  1-8.     The  Editor. 
Annalf-s  dt-s  Sciences  Nntun'Ues.     ZmA.  and  Pal.     T.  5,  No.  6-T.  7, 

No  4.  Hofanique.  T.  4,  No.  4-T.  7,  No.  4.  I.  V.  Williamhon  Fund. 
An^hivpH  d«'  ZiMtloyfie.  exp.  et  gen.  1877,  No.  2.  I.  V.  Williaiiison  Fund. 
Journal  dr  C'onch3rlif»logie.    5e  Scrie,  T.  17,  Ntw.  3  and  4;  T.  18,  Nos. 

1.  3.  and  4.     The  Editor. 
Journal  de  Z«K>Io;;ie.     T.  6,  Nos.  4-6.     I.  V.  WilliamHon  Fund. 
M«>niteur  Scientiflque.      Livr.    121-124,   126-104,  106-l(iU,  173.      Dr. 

KitlK-rt  HridgPM. 
RfTur  Intcniationale  dcH  Sciencf^s.     Noh.  1-4.").     The  Editor. 
Itrvui'  Scifntitlque.     7uie  Aunt-e,  Ni>.  11-8n)e  Aunei>,  No.  19.     Tlie 

Editor 
SMir-idMnlimalation.    HiillHin.    <>ot.  lS77-Aoiit.  1H7H.   Tlit- Sn«i«ty. 
Nn;«  ?i-   liMtnni<|Ui*  <h'   la  Fnmcr,     HuUctiii,  T.   2oini'.     Srs.    Kxl.   lU* 
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and  sincere  Beeker  for  triitl),  whoae  attainmenU  in  knowledge  were 
so  broad,  and  so  diversified,  ns  to  command  our  respect  and  admi- 
ration, and  nliose  large  and  lovitig  lieart  was  so  manifest  id  all 
bis  depurimeiit  and  intercourse  witli  us,  as  to  win  our  esteem  and 
affeolion.  We,  therefore,  Join  our  sympathies  with  all  tliose  wlio 
have  been  bereft  of  bis  instruction,  liis  example,  and  bis  fellowship, 
and  we  direct  that  these  sentiments  be  placed  upon  our  records, 
and  a  copy  of  the  same  be  transmitted  to  the  family  of  the  de- 
ceased. 


Jancart  21. 
The  President,  Dr.  Kusobenbero^b,  in  the  cbair. 
Thirty-four  persons  present. 

A  paper  entitled  "  Notes  on  some  Pacific  Coast  Fishes,"  by  W. 
N.  Lockinf^toD,  was  presented  for  publication. 

Solidago  odora  as  a  "Tea"  Plant. — Hr.  Thouab  Meehan  drew 
attention  to  some  snmples  of  dried  leaves  that  had  l>ecn  sent  for 
identiflcation,  and  which  are  represented  to  be  in  extensive  use  in 
Berks  Co.,  Ps-^  as  a  beverage  under  tlie  name  of  "Blue  Mountain 
Tea."  Mr.  Meeiian  found  the  leaves  to  belong  to  Solidago  odora. 
The  infusion  bad  a  slight  taste  of  fennel,  by  no  means  disagree- 
able, but  yet  with  little  more  attractions  than  catnip,  or  any  ordi- 
nary "  herb  tea,"  might  present. 
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gencrallj  of  much  lighter  color,  and  more  robust  character  than 
Uie  males.  In  both  sexes  the  IkmI}'  is  most  attenuate<l  anteriorly, 
but  iu  the  female  the  body  is  nearly  as  thick  at  the  posterior  ex* 
tremity  as  It  is  at  the  middle.  Some  of  the  smaller  males  are  pale 
brownish-white,  but  most  of  them,  from  the  smallest  to  the  largest, 
are  of  various  shadeti  of  brown  to  chocolate-brown.  The  females 
are  pale  brownish  to  darker  brownish.  In  both  sexes  the  head 
forms  a  convex,  whitish  eminence,  encircled  by  a  narrow  l)lack 
ring,  from  which  a  Imnd  of  brown  extends  dorsally  and  ventrally 
along  the  body.  The  |>osterior  end  of  the  body  is  likewise  of 
darker  color  than  the  part  Just  in  advance. 

The  tail  of  the  male  makes  a  spiral  turn  inwardly,  and  is  furcate. 
The  forks  are  short,  curved,  slightly  divergent,  l)lunt  coniral  pro- 
cesftCA.  Just  in  advance  of  their  conjunction  internally,  there 
extnts  an  inverte<l  crescentio  fcdd  of  browner  color  than  the  con- 
tiguous  parts,  and  immediately  in  advance  is  the  genital  pore. 
The  interval  of  the  caudal  forks  is  smooth,  or  free  from  papillie. 

The  tail  of  the  female  appears  truncatc<l ;  is  bluntly  rv>unded, 
feebly  clavate,or  slightly  thicker  than  Junt  in  advance,  and  nearly 
as  thirk  as  the  mifldle  of  the  Inxly.  It  presents  a  terminal  |>ore, 
narke«l  by  a  brown  spot,  and  encircled  with  a  brown  rin<^. 

Under  a  moderate  magnifying  |>owcr,  the  brown  integument  is 
minutely  mottle<l  with  whitish  s|xit8,  and  it  exhibits  flne  longitu- 
dinal  and  diagonal  striation.  In  sunlight  it  is  bcautifull}*  irides- 
cent as  in  the  earth-worm. 

TIm*  worniM  are  still  quite  lively.  When  diAontan^lod  and  h*fl 
alone  they  soon  bt'come  again  knotlt*d  togetliiT  in  a  compact 
rounded  niasH  as  at  prem^nt,  with  tlie  IiciuIh  (1iv(*rgent,and  writhing 
so  aH  to  remind  one  of  the  heati  of  the  fabled  MimIiima. 

rri>f.  Ijeidy  then  «lirected  attention  to  Hcveral  other  H|)eeimens 
which  had  lieen  sent  to  him  for  information.  One  of  these  is  a 
bunrh  of  taiwworms  15  individuaU  of  T»'nia  tlnnifntta^  fn»m  the 
inter*tine  of  a  rat.  The  other  \h  the  liver  of  a  rat,  with  a  multitude 
of  c\>tM,  the  size  of  large  |K*nt<,  containing  CtjMtirt*rrunfanriolanit, 
In  a  letter,  ac(*ompnnying  the  H|KTimeiiH,  Dr.  John  U.  Ilewett 
ftlateii,  that  lant  spring  he  had  examine<l  about  S\)\i  rats  ( Mtm  de^ 
cumtinHn\^  in  C^armll  To.,  Mo.,  nnd  only  in  half  a  dozen  instances 
did  lie  And  the  liver  free  from  the  parasite. 

McHiir*.  Geo.  A  Binder,  Jacob  Hinder,  Charles  Henry  Hart,  and 
If.  fharoont  Wagner  were  electetl  memUTs. 
The  fidlowiug  papers  were  ordered  to  be  printed:—- 
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KOTX  OH  HYBACSV1L 
BT  WM.  H.  anZENK,  M.D.,  AND  A.  J.  PAHKIB,  H.D. 

Among  the  native  renie<1ieB  from  tlie  Cape  of  Q(k>d  Ho|>e,  ex- 
liibiled  at  the  Centenoial  Exhibition,  was  a  pccniiar  substance 
called  hyraceum,  which  was  supposed  to  be  the  inspissated  urine 
of  the  Ca]>e  Hyrax  {Hyrax  capennit). 

The  material  was  obtained  from  Dr.  Leidy,  who,  In  the  Pro- 
ceedings of  the  Academy,  December,  1876,  p.  325,  gave  a  short 
account  of  it.  According  to  tliis  account,  "  the  Hyrax  is  reputed 
to  inhabit  gregariously  rocky  places  at  the  Cape  of  Qoott  Hope, 
and  the  accumulated  urine  in  the  hollows  of  rocks,  gradually 
evapornting,  is  supposed  to  give  rise  to  the  product  in  question. 
It  is  reported  aa  liaviug  been  employed  in  medicine  with  the  same 
effect  as  castoreum." 

Prof.  Cope  remarked  that  "a  material  resembling  the  concre- 
tion made  by  the  urine  of  the  Hyrax  was  found  in  the  Bssures  of 
the  rocks  of  New  Mexico.  It  is  probably  the  fecal  and  renal 
deposit  of  the  wild  rat,  Neoloma." 

Al)0ut  two  years  ago,  we  made  an  exhaustive  examination  of 
this  substance.  It  is  a  dark-brown,  brittle,  and  resinous  material, 
having  an  aromatic  odor,  and  a  bitter  taste.  About  56  per  cent, 
of  it  is  soluble  in  water,  and  nearly  one-third  of  the  residue  from 
the  aqueous  extraction  is  soluble  in  alcohol,  ether,  and  chloroform. 

The  soluble  material  amounts  in  all  to  about  70  jier  cent.,  and 
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•ufBcieni  quantity  for  separatioUf  and  an  ultimate  organic  analysis. 
It  gives  out  a  fecal  o<lor,  and  seems  to  l>e  derived  from  fecal  matter. 

Tlie  analysis,  the  details  of  which  are  suhJoinc<Vshows  that  the 
aulwtance  is  a  mixture  of  various  salts  and  organic  matter,  the 
latter  constituting  about  one-half,  and  containing  traces  of  urea, 
together  with  uriCf  hippuric,  and  l)enzoic  acids.  We  also  obtained 
from  tlie  material  a  small  quantitj'  of  a  substance  having  a  sweet 
taAt4%and  which  is  probably  glyc(K*ol(?)  derived  from  the  breaking 
up  of  hippuric  into  benzoic  acid,  and  this  substance. 

Ilyrai-eum  is  undoubte<lly  derived  from  the  urine  of  some  animal, 
but  the  large  amount  of  lime  (6  per  cent.)  in  pro|K>rtion  to  the 
other  salts,  and  the  character  of  the  organic  matter  coutaine<l,  in- 
dicates that  it  also  contains  fecal  matter. 

AnalyM  of  Hyraceum, — Water,  by  dessication,  7  |)er  cent. 

A  microscopical  examination  revealcil  nothing  of  im|>ortance. 
WcHMly  flbres,  particles  of  sand,  and  a  general  granular  api>ear- 
ance  were  fouud. 

Drikd  Matkriau 
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Traces  of  nitric  acid,  and  loas l\7 


PHOCBIDIMQS  or  TBK  AOADXHT  Of 


BY  JOHN  A.  HTDEK. 

Little  Bttention  has  apparenlly  been  givep  to  tbe  comparative 
history  of  the  limbs  of  the  kaonn  species  of  Amphiuma.  Very 
young  specimens  tlo  not  seem  to  liave  been  usually  collected  Tor 
museums.  I  have  had  tbc  opportunity  to  study  such  a  series 
varying  from  6  to  8  inches  long,  and  about  ^tli  inch,  or  a  little 
more,  in  diameter ;  they  were  obtained  in  the  vicinity  o(  Bilozi, 
Mississippi,  and  are  the  property  of  the  Smithsonian  Institution 
at  Washington. 

From  these  it  appears  that  the  digital  elements  of  the  limbs 
are  variable,  or  liable  to  variation  in  the  same  individual,  so  that 
in  some  the  number  of  digits  (two)  is  characteristic  of  Amphiuma, 
and  in  others  (three)  they  are  characteristic  of  Murtfnopeie.  This 
blending  of  the  characters  of  the  two  genera  may  be  illustrated 
as  follows,  indicating  the  numlier  of  digits  on  each  limb  by  nume- 
rals, arranged  in  fours,  the  first  pair  representing  the  digital  for- 
mula of  the  four  limbs,  thus:  (1)  j  ^;  (2)  j  J  ;  (3)  j  j;  and  (<) 
J  I ;  there  was  also  a  form  which  exhibited  no  outward  indication 
of  toes  on  the  front  pair  of  limbs,  the  digits  being  Inclosed  in  a 
common  investing  integument;  this  fifth  form  may  be  represented 

in  this  manner  J    ,.    It  is  plain  from  the  foregoing,  that  at  no  very 
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tioo9  rpiy  uncommon,  as  he  him  never  in  his  experience  met  with 
mnv  iniitmnce  in  which  tliere  was  as  much  variation  in  the  num1>er 
of  digits  as  ezhiliited  in  these  Biloxi  specimens.  They  can  hardly, 
however,  be  regarded  as  monstrosities,  as  the  pen^entage  of  varying 
specimens  in  this  series  is  entirely  too  high.  I  am  inclined  to  be- 
lieve that  they  are  simply  instances  on  the  one  hand  of  reversion 
toward  a  still  older,  and  more  uuspocialized  type,  and  on  the 
other  of  a  tendency  to  become  8|)ecialized  or  reduce<!,  as  in  the 
case  where  the  two  digits  are  covered  by  a  common  tegumental 
tnrestnaeot.  If  the  distribution  of  species  will  in  any  case  serve 
to  throw  light  a|>on  the  ditfcrentiation  of  genera,  I  think  that  in 
this  instance  we  may  assume,  with  much  show  of  reason,  that  the 
individuals  most  remote  from  the  centre  of  maximum  development 
of  species  and  individuals  exhibit  the  greatest  tendency  towards 
digital  reduction.  The  most  northern  form,  Amphiumn^  seems  to 
iMf  c^mstantly  didactyle,  whilst  the  more  southern  forms  are  both 
di-  and  tridactyle,  which  would  seem  to  indicate  that  the  forms 
most  remote  from  the  ctMitre  of  distribution  have  In^en  under  con- 
ditions tending  to  produce  didactylism  synchronously  with  di-  and 
tridartylism  at  the  centre  aforementioneil.  This,  however,  is  only 
a  liy|H)tlietical  view  of  the  caH4'. 

The  admisdion  of  MunrnnpttiM  and  Amphittmfi  to  generic  rank  on 
srroiiiit  of  a  ditfercncc,  whirh  is  here  shown  not  to  be  constant,  is 
doubtful.  The  di;;its,  wliich  from  tiie  fart  of  their  having  undor- 
goiu*  HNliietion,  seem  to  be  not  so  much  rudiuients  as  vestiges  of 
former  digits,  render  the  legitimacy  of  the  (list  i  net  ion  even  more 
o|»en  to  question.  For  I  think  it  cannot  l>c  douhted  that  sueU 
a  tendency  to  degenerate,  accompanied  with  a  conscipient  ten 
iliMicv  to  produ(*e  synthetic  characters,  shows  clearly  that  nature 

•  •  •  • 

hsA  not  yet  concluded  that  they  shall  l>c  genera,  notwithstanding 
the  dicta  and  deQnitions  of  systcuiatists. 


PBOcuDtttae  or  thi  aoadkht  or 


[187fc 


BT  W.  O.  BINNIT. 

The  island  of  Qiindehipe  is  about  S20  miles  (Votn  San  I>iego,  off 
the  west  coast  of  Lower  Calirornia.  Its  molluscous  fauna  lias  for 
the  flrat  time  been  made  knnwn  by  the  researches  of  Dr.  Edward 
Palmer,  who  visited  it  in  I8T5.  lie  fouud  numerous  fragments  of 
snail  shells  whivh  hnd  been  devoured  by  a  species  of  mouse,  the 
only  inhabitant  of  the  island.  These  fragments  appear  to  belong 
to  Arionia  Romdliy  Newcomb  (sec  L.  &  F.  W.  Sh.  of  N.  A.  I.  p. 
185),  a  species  found  in  Lower  California.  Some  perfect  shells 
were  found,  among  them  a  smaller  variety.  Arionia  facta^  New* 
comb,  was  also  found,  the  variety  with  open  umbilicus,  like  tbat 
form  found  fossil  on  San  Nicolas  Island,  California. 

Tiie  most  interesting  discovery,  however,  is  that  of  living  ■)>&- 
cimens  of  Jiinneya  nolabilif,  a  B[jecie8  found  also  on  the  Califumia 
island  of  Santa  Barbara.  There  is  strong  reason  for  believing 
the  Mexican  genus  Xanthonyx  to  be  synonymous  with  Binneya. 
We  may  suppose,  therefore,  that  from  Mexico  the  genus  has  I'een 
introduced  by  tlie  usual  means  of  distribution  to  this  island  of 
Guadeliipe,  nnd  thence  to  Santa  Barbara.  Thus,  its  presence  on 
the  latter  island  is  accounted  for,  which  was  not  the  case  when 
we  had  only  the  mainland  of  California  to  look  to,  as  its  absence 
there  has  been  proved.     So,  also,  in  the  cose  of  Arionta  facta,  we 
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IHT  or  LAVD  tHXIXS  nrHABinVO  BUBUTU.  ONE  OF  THE  AU8TBAL 
ULAVDS.  WITH  BBHAKK8  OH  THEIB  SYNOHTHT,  OSOOBAPHICAL 
BAHOB,  AHD  DBSCBIPTIOHS  OF  HBW  SPECIS8. 

BY  ANDREW  GARBITT. 

The  mnall  island  of  Riiriitii  »  Olicatora  of  Capt.  Cook,  lies  in 
•outh  lat.  2^""  34\and  west  Ion.  150^  13',  whidi  is  alK»ut  330  miles 
8.  S.W.  from  Tahiti.  As  near  as  I  can  ascertain  it  is  al>out  eight 
miles  in  length,  and  has  an  elevation  of  altout  1500  feet,  over  100 
feet  of  which  ec»nHists  of  ancient  coral  reefs,  which  have  l>een  up- 
heaved to  that  altitude. 

Mr.  Hugh  Cuming  was  the  first  who  visiteil  the  island  for  the 
pur|iose  of  collecting  shells,  and  discovere<l  two  or  three  now  8|)e- 
ciei«.  The  next  experiencefl  collector,  Mr.  Charles  De  Gage,  who 
refiides  there,  gatliere<l  a  numl>er  of  land  shells,  which  he  kindly 
forwarded  to  me  for  identification,  and  which  form  the  subject  of 
thin  pa|N.*r. 

Hl«r««jttU  taMlis,  Anton. 

///'i>  »ubtitt\  Anion,  Vorr..  p.  85;   PffiffiT,  Mon.  Hcl.  vol.  II.  p.  88  ; 

U«fv<%  Coiuh.  Icon   pi.  Ill,  fljj.  r»2tJ. 
Jiflif  rttrinrll,!,  Pft'ifftT,  Syinb.  vol.  II.  p.  41. 
li*U(*>p»U  ritrint'lhi^  H<*(:k,  In«l.  p.  20. 
y.iutna  ^Mi'crory$fi%]  $uhtilit^  Albert,  p.  60. 

Oluatora  n  Kurutu  (Cuming). 

Tln«i  HpecicH  was  not  found  by  Dc  Gnge. 

HitrMjttit  puaetiftra,  ip  nor. 

Shell  HUinll,  imiKTforate,  orbicular,  deprcRReil,  thin,  Hiuooth, 
ftliiniii'^,  trauHpjinMit,  light-i»rowniHli  horn  roKn*,  dotted  with  wliite; 
•pi  re  roll  vex  ;  Huture  linear;  whorU  4  J,  deprcHHJy  c<invex,  ra«li- 
nteU  Mtriate  iteiit^ntli  the  Hiiture,  inoderutelv  and  re;;uliii-lv  iiierean- 
in;;;  the  InHt  not  descending  in  front,  rcMiiided  on  the  periphery; 
ha«ie  indented;  a|K»rture  Muh-vertieal,  orhiculjir  lunate,  wider  than 
^l«-4*p ;  iHTihtoine  Htraiglit,  simple,  margiiH  remote;  columella 
«iligli(ly  thitkeneil  with  callus. 

Ilei;{iit  3,  major  diameter  i\  mill. 

It  i«i  (»iiiall«*r,  and  darker  colored  than  nuhfilh^  which  latter  is 
I'AJe  lioin  eolor,  and  six  mill,  iii  diameter,  ll  is  more  like  M.  hrun- 
9tftt  eolUnttnl  by  (^iiniii!^  at  PiteairirH  iNland,  wliieii  is  about  the 
«ame  colt>r,  with  white  dotn,  but  like  HiihtitiH  in  nix  mill,  in  diameter. 
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?Ktnlft  BnmltMiuii,  ap.  aar. 

Sliell  iimhilicnte,  discoid,  tliin,  translucent,  yellowisli-horn  color, 
tlie  spire  tessellated,  and  the  last  wliorl  witli  mdiatinf;  flexuona 
fuscous  stripes ;  radiately  ribbed  with  small  thin  flezuous  costie, 
and  decussated  with  microscopical  raised  lines;  spire  depressly  con- 
vex; suture  8iil>-canalicu1ate;  whorls  5,  convex,  narrow,  sliglilly 
turgid  near  the  suture;  slowly  and  regularly  increasing,  the  last 
not  descending  in  front,  sub-angular  on  the  jieriirfiery  ;  umbilictis 
deep,  atiout  one-fourth  the  major  diameter  of  the  shell;  aperture 
somewhat  oblique,  depressly  lunate;  parietal  region  with  a  small 
revolving  lamina  on  the  upper  third  of  the  wall ;  peristome  acute, 
straight,  with  remote  margins. 

Mnjor  diameter  3^,  height  2  mill. 

The  fine  spiral  strife,  thin  ribs,  single  parietal  lamina,  and  de- 
pressed sub-nngular  body  wliorl  are  its  most  prominent  characters, 
and  will  readily  distiuguish  it  from  any  of  the  south  Polynesian 
siiecies. 

Fltjl  D*  OS£«i,  tp.  DOT, 

Shell  umbillcate,  sub-discoid,  tliin,  transluucnt,  corneous  or  lute- 
ous,  horn  color,  spire  more  or  less  distinctly  tessellated  with  chest- 
nut-brown, and  the  last  whorl  railiatelystrigate  with  the  same  hue, 
the  slripes  sometimes  Bexuoiis,  and  the  base  either  unicolor  or 
adorned  with  stripes;  sculpture  consisting  of  fine,  closely-set,  radiat- 
ing, slightly  arcuate,  thin,  costnlatestrite,  smaller  and  more  crowded 
beneath;  spire  convex,  apex  planiiUte;  suture  canaliculate  ;  whorls 
6,  convex,  narrow,  swollen  next  the  snture,  slowly  and  regularly 
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Judging  flrom  the  number  sent  this  is  an  abnndant  fi])ccies.  A 
few  jeara  ago  I  received  a  large  quantity  from  Tubuai,  also  one 
of  the  Austral  group,  and  nearly  100  miles  east  of  Rurutu.  That 
group  Is,  without  doubt,  its  specific  centre,  or  metropolis. 

The  moat  surprising  feature  in  the  geographical  distribution  of 
this  s|wciea  la  its  occurrence  in  three  distinct  groups  of  islands. 
It  is  found,  though  sparingl}',  in  nearly  every  valley  in  Tahiti, 
which  is  over  800  miles  from  its  metropolis.  I  also  obtnined  it  at 
Mangaia,  one  of  the  Cook's  or  Ilervey  Islands,  400  miles  west  of 
Rurutu. 

HafI  It  only  been  detected  in  one  or  two  valleys  in  Tahiti,  its 
Introduction  could  have  been  attributed  to  human  agency.  But 
when  we  consider  its  wide  diffusion  we  can  only  account  for  its 
presence  either  by  a  separate  creation  of  the  same  species  in  three 
grou|is  of  islands,  or  sfieculate  on  its  distribution  in  some  remote 
|ierio«l,  when  the  three  groups  formed  a  single  large  inland,  or 
part  of  a  continent. 

AAer  a  careful  comparison  of  many  examples  from  the  three 
grou|M  of  islands,  I  cannot  detect  the  slightest  variation.  Sliclls 
from  the  same  locality  vary  slightly  in  the  length  of  the  spire,  in 
size  and  thickness. 

It  is  a  strictly  arboreal  s|HH*ieH,  and  may  l»e  distin;>;iiishiMl  by 
it«  uniff>rm  white  (*olor,  flat,  and  widcly-cxpunded  |K'ristome,  and 
giblKius  columella  lip. 

Kceve*s  figure  is  too  much  elongated. 

gssasgyra  Jmaoss,  Ooald. 

JMimuijumrsut^  (lould,  Pn>c.  Hoiil.  8oe.  1840«  p.  191  ;  Kx.  ShrlU,  p. 

7«,  fl»c.  HT-Pfelffrr,  M«n.  \U\.  vol.  II.  p.  2'JO. 
StfHitg^rti  M|>r4#s«M,  MoiiHMkii,  Jour.  d.  ('t)nc'li.  IHO^,  p.  175. 
liulimnB  upoUMU,  PfriflliT,  Mon.  \\v\.  vol.  VI.  p.  KM). 

This  common  ft|HH*icM  in  very  widely  ditfiiHed  thnui^h  rolynesia. 
t  have  founil  it  inhabiting  all  the  groups  north  ot  tlie  cHpiator, 
^iifl  MMith  at  all  the  iHlandH  from  the  ManiuesaM  und  Puuniotus  to 
^  lie  Viti  group,  and,  in  all  probability,  it  ranges  further  west. 

Th«*y  are  found  under  loose  ntones,  Unheal  h  decayed  wocnI,  and 
^rufMig  dead  leaves,  and  range  fr4»ni  near  the  HeaMhore  U>  2U0U  or 

i»rtf  f4H*t  alK>ve  sea-level.     The  animal  is  light  yellow. 

«rtftffS  ps4isalis,  SbaUUworth. 

/•wp.i|K«/M-ii/Mi,  8hiitt.,Hem.  Mltth  1H.'»3,  p.  2M— PfHifiT,  Mon.  \M, 
vol.  111.  p.  537~MouHMm  (Vtir.  Hamotutit)^  Jour,  de  Coiicli.  Ih05, 
p.  175. 
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Vertigo  pedieulut,  Pfelffer,  Vera.  p.  177. 

Pupa  $phyradiam  {Samoenfii),  PaetftI,  Cftt.  Conch.  Bftm.  p.  108. 

Piipi  niliai.  Pease,  Proc.  Zool,  Soc.  1860,  p.  4S9— Pfdffer,  Moo.  Bel. 

vol.  VI.  p.  829. 
Pupa  hsalitui.  Zelebor,  Pfeiffer.  Mon.  Hel-  vol.  VI.  p.  836. 
t  Vertigo  naeea,  Gonid,  Proc.  Boat.  Soc.  IMS,  p.  880. 
The  few  spevimenB  I'eoeived  differ  none  from  Tabitian  And  Cook'i 
Islands  examples. 

At  tlie  latter  locntion  I  Tocind  them  in  VMt  numbers  on  stony 
ground  in  a  grove  near  the  seashore,  but  com j>arati rely  rare  in 
the  mountain  ravines.  It  occurs  in  more  or  less  abundance  at  nil 
the  Polynesian  Islands,  also  at  the  Viti  group,  and  perhaps  ex- 
tends further  nest. 

I  obtained  Mr.  Pease's  type  speeimens  of  itilena  at  Ebon,  a  low 
coral  island  in  the  Caroline  or  Marshall  group.  When  be  de- 
seribed  that  siiecics  he  was  not  aware  that  Mr.  Shuttleworth  had 
anticipated  him  in  his  pediculus,  described  from  Tabitian  and 
Marquesian  examples. 

It  is  evident  from  Mr.  Pease's  remarks  on  page  463,  Proceedings 
of  the  Zoological  Society  for  18TI,  that  he  entertained  doubts  of 
the  speciBc  weight  of  his  nitens  and  Gould's  nacca. 

Many  years  ago  I  collected  a  species  of  Vertigo  near  Ililo, 
Hawaii,  where  Dr.  Gould's  types  were  obtained,  and  as  near  as  I 
can  recollect  they  dilfered  none  from  pediculus. 

The  description  of  nacca  is  so  brief  and  unsatisfactory  that  I 
cannot  decide  with  certainty,  so  have  marked  it  doubtful. 
The  following  is  Gould's  diagnosis:— 
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abwot.  Sometimes  thej  are  duplicated,  or  double,  and  more 
rmrelj  may  be  seeu  rudimentary  or  secondary  denticles  besides 
tbe  normal  number. 

TsrasUlUaa  sMMiga,  P*«m. 

T^rmattUina  oblohga^  Peaie,  Proc.  Zool.  Soc.  1864,  p.  678 — Pfeiffcr, 

Moa.  Hel.  vol.  VL  p.  964. 
TornaUiUna  Uicillaris^  Mousson,  Jour,  de  Conch.  1871,  p.  16,  pi.  8* 

fig.  3* 

A  common  species,  ranging  from  the  Marquesas  and  Paumotus 
to  tbe  Samoa  Islands,  and  perhaps  extends  further  west  to  the 
Viti  group. 

Prof.  Monsson  gives  an  accurate  description  of  oblonga  under 
the  name  barillarit^^  from  Samoa  examples  collected  by  Dr.  (irafle. 

They  are  found  among  dead  wood  and  leaves,  and  sometimes  on 
the  fronds  of  ferns.  They  range  from  near  the  seashore  to  2000 
or  mf>re  feet  aliove  sea-level. 

Mr.  Pease*s  type  specimens  were  collected  at  the  Society  Islands. 

TitraatolUaa  soaioa,  Momfvon. 

TornaisUina  eonica^  MouMon,  Jour,  de  Conch.  1800,  p.  842,  pi.  14,  flg. 

H;  1.  c.  1H70,  p.  128  ;  1.  c.  1871  (Var.  impre$na),  p.  16. 
Ci*iMUa  {Lrpiin'iria)  eontra^  PacU*!,  Cut.  Conch.  Sum.  p.  106. 
T'*rHiiteUina  obloryja^  PvtLne  (Part),  Proc.  Zool.  Soc.  1H04.  p.  (\T>\. 

This  sfKHrit's,  which  is  not  uncommon,  ranges  from  the  Manine- 
sa<«  to  the  Viti  IstlunfU,  and  was  collecled  by  Dr.  Gratfe  on  the 
low  roral  islands  of  Ellicc*s  group  in  central  Polyne.siti. 

.Ml.  PesMo  received  from  me  some  of  liieHc  shells  intermixed 
with  Momja^  and  sup|)OHing  the  two  to  be  identieiil  he  included 
tbem  in  his  disgnotiis  of  that  species.  Since  then  1  have  collecteil 
thousands  of  s|MH*tmens  of  both  species  at  the  various  groups  ; 
and  have  hundreds  now  l>efore  me  of  all  ages,  and  clo  not  hesitalo 
to  pronounce  them  quite  diHtinct.  The  shell  under  consideration 
1  n*rer  to  Mousfion's  conica.  His  variety  impn'ttHa  is  not  un- 
common in  S.  K.  PotyncHia. 

As  comparcfl  with  Monga^  it  is  lightirr  colored,  more  robust, 
the  spire  more  ta|>ering,  bixly  whorl  larger,  and  fretpiently  with  a 
marked  depression  in  the  middle,  whiih  is  sonietinies  sli;>litly 
c«*nrave.  The  parietal  lamina  is  larger,  and  the  colnnielia  more 
tortuous. 
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lonutolliiu  Phllippt  PTiiSar. 

TernaUllina  Philippi,  Pfeiffer,  Zeilsch.  Halkk.  1849,  p.  W  ;  Hon.  HcL 

vol.  III.  p.  524. 
Pupa  Philippi,  Kuiter,  pi.  18,  flg.  20,  31. 
Ltplijuiria  Phitippi,  A.(\.,  Ocn.  Hon.  p,  141. 
Aehatina  Philippi  iLtptiaaria),  Pfr.,  Vera.  p.  ITO. 
There  were  several  examples  of  tbis  species  tunnag  Mr.  De 
Gage's  shells,  wbich  differed  none  from  TabitUn  a|iecimena.     It 
also  occui'8  at  the  Cook's  and  Marquesas   Islands,  ttiougli  not 
common  at  any  of  the  above-mentioned  locations. 

It  may  l>e  readily  distinguished  by  its  swollen  whorls,  globose 
body,  large  compressed  parietal  lamina,  and  somewhat  tortuoaa 
columella,  which  in  young  examples  is  biplicate. 
TemstalllBa  ilnplax,  Pcu*. 

TornaUUiM  limpUx,  Peue,  Proc.  Zool.  Boo.  1804,  p.  8TS— Pfeilfer, 
Hod.  Hel.  vol.  VI.  p.  268. 
Not  uncommon  at  Rurutu,  and  we  found  it  at  the  Marqueaaa, 
Society,  and  very  abundant  at  the  Cook's  Islands. 

It  agrees  precisely  with  Mr.  Pease's  description  of  timptex, 
except  having  one  more  whorl,  and  all  have  the  usual,  though 
smaller  parietal  lamina,  which  he  roust  either  have  overlooked  or 
omitted  to  mention.  I  collected  his  type  specimens  at  Tahaa, 
one  of  tlic  Society  Islands,  and  am  positive  tliis  is  the  shell  I  arat 
him.  At  least  I  do  not  know  of  any  species  without  the  parietal 
lamina.  Moreover,  this  is  the  only  umbilicated  species  be  received 
from  me. 
TvrntUIUna  aiUda,  P*u*. 
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limrfl  tligbtljr  flattened  near  the  peristome;  aperture  oblique, 
oliloDg,  in  adults  about  a  third  the  length  of  the  shell ;  parietal 
region  with  a  thin,  prominent  lamina,  which  runs  nearly  parallel 
with  the  suture ;  |»eristome  straight,  acute,  with  the  margins  re- 
mote; columella  tortuous,  the  lower  margin  armed  with  a  thin, 
acute,  slightly  oblique  fold  ;  the  palate  frequently  with  on«  or  two 
apiral  rows  of  small  compressed  denticles. 

Length  8,  major  diameter  l\  mill. 

A  thin  transparent  species,  with  a  more  tapering  spire  than 
cbhnga^  with  the  twiste<t  columella  of  conica^  but  readily  distin- 
guished from  either  by  the  acute  plication  in  the  columella,  which 
can  only  be  distinctly  seen  when  looking  obliquely  into  the  a|)er- 
lure.  Owing  to  the  transparency  of  the  shell,  the  sutural  line 
apiiears  to  be  narrowly  margine^l.  The  palatal  denticles,  though 
•ometimes  wanting,  were  overlookett  by  Mr.  Pease. 

It  is  worthy  of  remark  that  the  above  author  in  his  list  of  Pau- 
noius  shells  rei*eived  from  me,  and  pnblishett  in  the  French 
J<»umal  of  Conchology  lor  1871,  refers  the  S.£.  Polynesia  si>e- 
cies  to  hb  nitida. 

TsraaUlHaa  sftalt,  »p.  bot. 

Miell  small,  iniiKfrforate,  ovate-conic,  tliin,  smooth,  shining, 
trannparent,  li};lit  bruwnibh-horn  color;  8pire  oMon^-conic,  with 
(ilanulate  outlines;  a|K.'X  obtusely  rounded ;  suture  narrowly  nrnr- 
gint!^l :  whorls  six,  plano-convex,  slowly  and  regularly  increnHing, 
the  laAt  not  deflettetl  in  front,  rather  large;  a|>erturt>  obIi(|ue, 
irrfgularly  abbreviate  ovate,  a  little  more  than  a  thinl  the  length 
of  tlie  shell;  parietal  wall  with  a  Htrongly  compreNHcd  prominent 
lamina;  |>eristome  acute,  straight,  regularly  curved,  margins  re- 
lD€ite:  columella  tortuous,  n(»t  plicate  or  dentate. 

I^ength  2f,  msj<»r  diameter  1^  mill. 

Thii«  s|Nfci4*N,  which  we  have  ventured  to  recor<l  as  new,  is  sha|HMl 
Trry  much  like  Philippic  but  the  wIioHh  of  the  spire  are  flattene«l, 
an<l  the  iNNly  is  not  so  turgi<l  an  in  that  M|K*cies.  The  colnniella 
baa  the  |>eculiar  twist  of  ro/iica,  but  our  shell  is  smoother,  more 
ahining,  the  spire  more  ta|H.*ring,  and  the  whorls  much  more 
depresses!. 

TeraaUlUaa  missas,  tp.  anr. 

^\%A\  small,  im|ierforate, ovate-conic,  tranH]mreiit,  thin,  polished, 
faintly  striate  under  the  lens,  pale  brownish-horn  color;  spire  sul>- 
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Hcnte,  oblong-conic,  sides  plnniilnte;  suture  dlBtinctly  and  D«r> 
rowly  marginate;  whorls  six,  sub-plan ulate,  slowly  and  regularly 
incrensing,  the  last  ratlier  large,  not  descending  in  front ;  aperture 
oblique,  ovate-liinste,  moi-e  than  a  third  the  length  of  the  shell ; 
parietal  wall  with  a  prominent,  strongly -compressed  lamina;  pe- 
ristome thin,  simple,  regidarly  curved  ;  columella  slightly  twisted, 
depressed,  armed  with  asiilj-median,  nearly  horizontal,  acute  toottt- 
like  fold  ;  palate  with  numerous  irregularly  disiK>sed  deniiclcs. 

Length  ^,  major  di&meter  I^  mill. 

The  single  example  befoi-e  me  diders  so  much  from  any  other 
species,  that,  after  some  hesitation,  I  have  concluded  to  describe 
it  as  new. 

It  is  shaped  almost  precisely  like  afinia,  but  has  the  palatal 
denticles,  and  acute,  columullar,  tooth-like  plait  of  nitida. 
TomsttUiBS  psrplaxa,  ip  dot. 

Tornatellina  bilamtUata,  Sclimeltz  (not  Anton),  Cat.  Mas.  Godpff.  No. 
S,  p.  90. 

Shell  small,  oblong-conic,  imperforate,  fVngile,  glossy,  jwlliicid, 
smooih,  pale  bruwnish-horn  color;  spire  olilong-conic,  with  suli- 
ploniilute  outlines;  apex  obtusely  rounded;  suture  distinclly 
linear;  whorls  six,  convex,  moderately  and  regularly  increasing, 
the  last  convexly  rounded,  not  deflected  in  front;  aperture  ob- 
lique, uvate-lunate,  about  one  third  the  length  of  the  shell ;  peris- 
tome llitn,  straight,  regularly  cun'ed;  columella  depressed,  tor- 
tuous, bi-dentate,  the  basal  tooth  small,  the  upper,  which  is  siib- 
medial,  is   lai'gc  and  prominent;   parietal    region  wilb   a  large, 
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bare  the  internal  teeth  so  distinct  an  to  give  the  ai)erturc  a  rio- 
gent  a|»|)earanec. 

(*«Hik*s  Island  examples  sent  to  tlie  Museum  Godeffroyanum 
were  erroneously  referred  to  Anton*s  ^i/amW/a/a,  a  s|)ecies  twice 
the  size  of  this. 

f»rmat«lUaa  tsirmta,  PMut«. 

I^tmfUina  iternHa,  Pvnnc,  Proc.  Zool.  Soc.  1860,  p.  489. 
T*>rntiUUhta  trrratti,  Pft-iffirT,  Mon    n<'l.  vol.  VI.  p.  2«r». 
Jj^iMfUiha  ltrri»,  Hense.  rnK\  Z«m>1.  S<>c   1H(U.  p.  072. 
T*»rnaieUin*i  larif,  rt'iMlfiT.  M<m.  Hfl.  vol.  VI.  p.  206. 

This  s|>ei*ie»  has  the  same  extonnive  range  through  Polynesia 
M  nWi//a.  Man}'  yearH  ago  I  found  the  same,  or  a  closely  allied 
ft|K*cirH  on  low  IniMheM  near  the  Kcnshore  at  Guam. 

Thry,  like. nearly  :dl  the  species,  are  usually  found  adhering  to 
the  nn<li*r  surface  of  loose  Htones,  dead  uoofl,  among  decayed 
lea%e%  anil  sometimes  (in  tlie  leaves  of  low  huMhes. 

I  «ilitaine<l  Mr.  IVase'H  type  examples  of  i<t'rrata  at  ?]hon,  in 
MicrMne*«ia:  anil  his  ia-i^tn  at  Huahine  and  Tahiti.  Mr.  ruming, 
wh«i  re<*<>ived  h|N*eimens  of  lioth  species,  considered  them  i<lentical. 

AA«T  a  careful  examination  of  a  larue  numlier  of  all  ages  from 
tlie  dilfirt-nt  gr<iU|>H  of  islands.  1  flii«l  the  jtalatal  lamina  uin<-h 
iiii'if  fiiipimtly  M'lrated  than  smooth.  They  are,  in  fact,  all 
•  UH'otli  at  certain  periods  «jf  their  ^rrowtli. 

Tl.i-  df«»criptii»n  of  nrrrnfti  is  somewhat  ol»>cnre;  that  of  Iftct's 
1%  m-'ie  accurate. 

II  cannot  wi-ll  he  contounded  with  anv  other  PoJvncsian  npe. 
I  It .» ;  iiH  ovatfconic  form,  swollen  whorl**,  deep  suture,  acute 
riiiiimellnr  tooth,  and,  more  particularly,  the  r<-m<>te  longitudinal, 
|<roiiiit;«-iit,  Miiooth,  or  *«errate(l  palatal  lamina*  will  readily  distin- 
CUi^li  il  from  any  other. 

Tli«'  ia«»t  chararter  iudured  Mr.  Pease  t<»  cstaMish  his  genus 
L'lm*  iltmi.  In  his  lihi  of  Polxnesian  laml  slielN  pul>li>lied  in  the 
1*1  freed  UiU*«  of  llie  Zooloojcjil  .^oeietv  lor  I  >^7  I ,  he  rcconln  onlv 
two  «*|K*eies,  liiH  nfrrnta  and  hi  lus^  while  he  overlo(»ked  the  same, 
hill  ies-  etiUHpieuous  character  in  llidnl'jni^  Cros-^e,  inhahiling  the 
tfAMiliier  Islands.  The  accurate  figure  of  that  s|H'ei«>s  in  the 
Journal  ile  ronch\lioli)gie  for  H*»r>,  exhibits  a  <imall  l>id«Mitate 
Isinuia.  >jK*ciniens  from  the  same  locality,  now  U'fore  me,  <'ither 
|Nj«M<«n  the  same  feature,  or  have  simply  from  one  t«>  two  spiral 
row  4  of  denticles  in  the  palate. 

a 
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Petit's  globosa,  rioni  Bapa  or  Ojiara  is  deecrilied  as  having  two 
obsolete  plicte  in  tlte  palate.  In  micans,  ptrplttxa,  and  nilida  wc 
find  short  plicie  or  denticles,  and  rre<iuently  ruilimentarj-  longitu- 
dinal lamina.  Some  specimens  of  nilida  bnve  tLe  latter  character 
as  strongly  developed  as  in  serrata.  Prof.  Mnusson  has  described 
a  Viti  eiiecicB  under  the  name  of  columellaria,  which  is  either  the 
same  or  very  closely  allied  to  nilida,  and  posaeaaes  denticles  in 
the  palate. 

If  the  genus  Lamellina  is  accepted,  it  should  be  modified  bo  as 
to  include  all  the  species  with  either  dentides,  plicK,  or  lamince  in 
the  palate,  though  tlie  character  on  which  the  genus  is  based  is 
not,  in  my  opinion,  of  siifllciont  importance  to  rank  as  generic. 

There  are  several  otlier  species  described,  from  other  parts  of 
the  world,  which  possess  tiie  same  ciiarncters. 


Itfti,  tp.  DOT. 

Shell  ovate,  pale  to  dark-nm'ier  color,  or  ferruginous,  thin,  fra- 
gile, pellucid,  scarcely  shining,  more  or  less  rugose  with  lines  of 
growth  ;  spire  moderately  produced,  sfib-aonte,  less  than  a  thini 
the  length  of  the  shell;  wliorls  3-3^,  conveily  rounded,  the  last 
large,  obliquely  produced ;  a|)Prtnre  sub-vertical,  large,  regularly 
ovate,  acute  al>ove,  sides  nearly  equally  curved,  rounded  below  ; 
columella  thin,  gently  arclie<l ;  peristome  acute,  regidarly  curved. 

Length  11,  major  diameter  7  mill. 

Mr.  Be  Gage  scut  al>out  100  examples  of  all  ages:  it  is  the 
first  species  recorded  from  the  Austral  Islauds. 

It  is  closely  allied  to  Gould's  fWortno,  a  Tahitian  species,  liut 
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and  tliejr  are  common  to  all  the  islands.  Of  these,  ntriata^  as  far 
as  known,  has  not  been  discovered  elsewhere;  while  of  the  remain- 
ing four  species,  luttntn  and  fasciatittt  are  very  widely  diH\ised 
through  Polynesia,  Melanesia,  and  the  Indian  Seas.  3f.  Philippi 
<i«cms  to  be  confined  to  southeastern  Polynesia.  All  the  above- 
mentioned  fuur  sfiecies  arc  correctly  <letermined.  We  now  have 
only  the  s|H^cies  under  consideration  to  i<lentify. 

In  H71,  Mr.  Pease  published  in  the  French  Journal  of  Con- 
chohigy  a  list  c)f  Anaa  (PauniotUH  Isl.)  land  shells,  collectetl  by 
me  in  1SC«5,  and  rcconhHl  thlH  speciei*  as  raffet\  Kiist.  Adopting 
his  view  1  distributed  the  shells  to  m\' correspondents,  under  that 
name. 

The  same  year  he  published  his  list  of  Polynesian  bind  shells 
ill  the  PnK-eetlings  of  the  Zoological  Society,  and  excluded  vaffer^ 
but  rei*ord«-d  vinlun  from  Horabura. 

Hr.  Pfcitfer's  vafi'er^  var.  3,  which  Mr.  Cuming  collected  at  Ku- 
riitu,  in  nndoiibti*<llv  the  same  as  onr  shell. 

It  i%  a  very  common  s|K'cicH,  and  is  conllned  to  the  Painnotus, 
NK-iety,  and  the  Austral  Islands.  Its  limited  range  aUo  proves 
il»»  fUstinctness  from  rnjf'rt\  which  is  recorded  as  a  south  .African 
an!  Philippine  s|H'cies. 

Ill  sh?i|K',  it  ri'M'inliles  /'(rixc/r//ri,  antl  tlir  last  wlioil  is  siib-aiigit- 
l:it«-  ab«»ve  The  spiiv  i**  convexly  conoid,  iiiiicionate,  and  iM-aily 
fiifthinl  the  length  of  tlic  sht  II ;  the  iipp«*r  whorU  usually  have 
!i  fffi  faint  radiating  incis^'d  lines.  The  well  iiiipresHcd  suture  is 
more  or  lesh  lacerated  by  large  wrinkles  <if  growth  on  the  last 
«li«*il.  The  base  is  siib  liinate,  and  soinetinies  ilecnssntt'd  with  a 
f*  w  faintlv -defined  iiapifssed  stria*.  Parietal  region  wilii  two, 
viiiirt lines  tliree  plieii*  on  the  ba^al  half,  and  the  brownisli-violvt 
(ii!nii)ell:i  has  a  ratiit-r  Hiiiall  nlili(|ti('  fold.  The  inner  margin  of 
tlie  |H-ristonii*  i<«  always  dri'p  rlirNt  niii-hroxMi,  approaching  black, 
.1  »d  liie  prihitA*  h'ls  I -(»  bli|is!i-\v,iit  •  p'ir:e. 

Li^iii;^  nhells  are  uiiitonn  fii-ieoiis  ;  fre«iiieiitl v  the  Ik'IIv  or  front 
of  th«'  last  whorl  is  brownish-vellow.  with  a  traiiHVrrse  fiiHc<HiH 
iMud  jnnt  lieneath  the  middle.  >oinetiines,  tli(»ugli  more  fre<pientlv 
in  immature  examples,  the  groundcolor  is  brownish-yellow,  with 
tlif  ikpire  anil  upper  portion  of  the  last  Hlmrl,  tog«'tlier  \\ith  a 
»iil»-bai*nl  band,  fuscous. 

Length  12,  major  diameter  7  mill. 


88  PBooEXDiNaB  or  the  academt  or  [1879. 

lUIunpni  IntoU,  Qnoj  et  OalmBrd. 

Avrieula  lulea.  Q.  et  G.,  Voy.  Aatrol.  vol.  II.  p.  1C8,  pi.  18,  tig.  S3-3?. 
Melampui  tutevt,  Ffeiffer,  Mon.  Auric,  p.  36. 
ConoBulii*  luUiu,  Anion.,  Verz.  p.  48.  ' 

This  BpecieB  ia  abundant  at  all  thu  Polynesian  Islands,  except 
the  Saudwich  and  Mnrquesas  groups. 

Tlie  only  variation  is  in  size,  and  depth  of  color ;  it  is  never 
banded.     Tfais,  and  the  preceding  species,  are  Tound  Jtiet  above 
high-water  mark. 
OnpIulotTOpii  «Brts,  ip.  dot. 

Shell  small,  rimate,  abbreviately  ovnte,  solid,  faintly  striate, 
cinereons  nndfr  a  thin  rellowish-olive  epidermis;  Hpire  obtuse, 
short,  convexly-conicnl,  more  or  less  decorticated ;  suture  deeply 
impressed;  whorls  five,  convex,  the  last  very  large,  rounded, 
nearly  half  the  length  of  the  shell,  the  periphery  with  a  stout 
rounded  keel;  bnsal  carination  large;  aperture  nearly  vertical, 
roundly-ovate,  whiiish  or  reddish  yellow ;  peristome  rather  tliick. 
straight,  and  continuous. 

Length  5,  mnjor  diameter  3^  mill. 

Quite  distinct  from  nny  other  Polynesian  species,  and  may  be 
readily  distinguished  by  its  short  stout  sha|>c,  and  large  rounded 
keel. 
Clwndrtlla  itriatK,  Pau*. 

Chondrella  tiri'ila,  Pesse,  Proc.  Zool.  Soc,  1871,  p.  477. 
Hydrocena  itriata,  Schmeliz,  Cai.  Mua.  G<>deff.  No.  S,  p.  100. 
Mr.  De  Qnge  sent  several  examples  of  this  S]>ei'ies,  which  dif- 
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Biriaia.      Cyclotttoma  exigua^  Ilomb.,  also  from   the   Oamliiers, 
prolittliljr  belongs  to  the  same  genus. 

Mr.  Pease,  in  his  description  of  the  genus,  remarks,  from  obser- 
vatioiit  matte  bj  me  that  the  animal  was  destitute  of  tentacles. 
Since  the  above  was  published,  I  have  verified  my  former  obser. 
rations  by  a  careful  study  of  many  examples  of  both  striata  and 
parea. 

The  animal  is  translucent,  and,  excepting  tlie  large  conspicuous 
blai-k  eyew,  in  colorU*M8  in  both  species.  The  foot  is  small,  oblong, 
rcMiiide^l  1»eliind,and  during  locomotion  is  nearly  or  (piitc  concealed 
by  the  shell,  which  is  carried  diagonally*.  The  head,  which  is  en- 
tirely destitute  of  tentacles,  is  pi*rKluce<l  into  a  short  blunt  muzzle, 
which  sometimes  assumes  a  slightly  bi-lol>e<l  appearance.  When 
creeping,  only  the  extreme  tip  of  the  muzzle  is  seen  from  above, 
while  the  conspicuous  eyes  are  plainly  visible  through  the  trans- 
parent shell. 

Htlkiaa  miaata,  Powerbj. 

Iltlirinii  »i<i*iim/<i,  Sowerby,  Proc.  Z<)<>1.  Soc.  1842,  p.  7;  Thc».  p.  13, 
pi.  1.  flt(.  40-41. 

This  i»mall  H|»e<*ies  is  very  abundant,  and  agrees  in  every  respect 
with  Tahiti  and  Moorea  examples.  It  is  not  found  on  any  of  the 
i'XUvT  inland**  «»f  the  Stn-iety  gmup,  ijioiigli  several  species  inhabit- 
ing ihi*  other  islan<U  are  usually  confounded  with  ininuta^  one  of 
wtiit  h  i*i  deseriUil  by  Mr.  IMViller  under  that  name. 

^omerb^'s  tyi>c  speeiniens  were  eolleeted  at  Kurutu  by  Mr. 
ruining.  His  diagnosis,  though  very  brief,  accords  well  with  the 
•»li«*ll«i  U'fr»n!  me.  The  size  he  gives  is  aUo  preeisrly  the  same. 
The  f^hell  <lescrilKMl  by  Pfeilfer,  wliieh  is  larger,  is,  as  near  as  I 
ran  drlermine,  one  of  Mr.  Teased  unpublished  species,  which  in- 
habits Kaiatea 


AiriBta—  alUda,  !>•••«. 

llpdru^^Hti  niiitia^  IVsm*,  Pror.  ZiniI.  8(»c.  1H(1|,  p.  074. 
ligdntrfmi  jmrrul^i,  Mt)U*«iM»n,  .Iniir.  ih*  Coiieli.  IHC'k  p.  184. 
.l««ifMirM'ii  niUdit^  IVam',  Jour.  i\v  Cinicli.  ls<U»,  p.  \(i\\  pi.  8,  fit;    11. 
A*»tmtnrtt  lurid'i^  IN'hm*,  .lour,  do  (uneh.  1809,  p.  104i,  pi.  H,  fl;;.  10. 
Omphnti»tnipi§  parrulti,  PAetcl,  Cat.  Conrh.  Shmi.  p.  V2\. 
lifdrur^Hii  fimi/M,  liaird.  Hrcnchly'n  CruiM*  of  the  CursroA. 

This  small  8|>ecics  ranges  from  the   Manpiesas  and  PauniotUH 
to  the  Viti  Islands. 
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They  are  found  un<l€r  dead  wood,  among  ctecayed  leaves,  and 
range  from  near  the  seasbore  to  about  2000  feet  above  eea-)evel. 

The  only  variation  is  in  size,  more  or  less  produced  spire,  and 
color,  which  varies  from  a  light  to  dark  corneous,  rarely  brownish, 
with  faint  indication  of  a  band  on  the  body  whorl. 

I  obtained  Mr.  Pease's  type  specimens  of  lucida  in  beach  oand 
at  Anaa,  one  of  the  Paiimotns  Islands.  They  were  worn,  anil 
discolored  by  salt  water.  Living  shells,  which  I  sulisequenily 
found  at  the  same  Iwality,  diflereil  none  from  nitida. 
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BT  ANDREW  GARRETT. 

••■toWMUfcmi  alWf«motaUM,  Oarr. 

Animal  clongate-oval,  depresscfl,  the  two  ends  equally  roiincled, 
a  little  the  widest  at  the  middle,  and,  when  in  motion,  it  becomes 
more  elongate,  and  the  sides  nearly  parallel.  The  dorsal  region 
is  depressly  convex,  smooth,  and  the  margins  of  mantle  thin.  The 
upper  surface  is  bright  orange-yellow,  with  cn^wdrd  opaque  white 
dots,  and  minute  annnla;;  the  mantle  with  a  hand  of  small  irregu- 
lar lemon-yellow  spots  near  the  margin,  which  latter  is  edged  with 
violaceous. 

The  dorsal  tentacles,  which  issue  from  simple  orifices,  are  elon- 
f^te  ovate,  sul>mucronatc,  somewhat  trigonal,  purple-brown,  pro- 
fusely dotte<t  with  opacjuc  white,  and  marked  with  two  vertical 
lioe«  of  the  latter  color. 

The  branchial  plumes  are  rather  large,  twelve  in  numl>or,  con- 
nate at  their  base,  decreasing  in  size  posteriori^',  sn<l  enciriling 
tlic  prominc'nt  anal  tul>e;  they  are  coIoriMl  and  dott(*d  similar  to 
tilt*  tentacles,  and  eacli  ornan)i*ntcd  with  two  longitudinal  white 
liiu'*. 

The  undfr  surface  of  the  mantle  and  foot  are  pale  Icinon-yellow, 
111*'  former  nmrgiiieil  the  Hainr  as  al»ovi'. 

Th«*  head  iH  small«  and  furniHiiod  with  moderate,  obtuse,  cylin- 
drical ta|M*ring  labial  appenda^^en. 

Tlie  fiMJt  in  eloni^ate,  narrow,  obtusely  rounded  in  front,  sides 
I'ftrallel.  rounded  behin«l,  and,  when  in  motion,  extends  counider- 
My  Udiiml  the  manth*. 

Length,  t;2  :  dianieler,  20  uiillimetres. 

//•j/;. — Iluahiue,  S(H*i<'tv  iHlanils. 

A  very  rare  h|H*<-ieH  found  on  weedy  bottom  in  the  up|H»r  re;»ion 
«>f  the  l.iniiunrian  zone,  and  is  the  only  examph>  whieii  has  o<*cur- 
r«^l  to  my  notice  during  ten  yearn  collecting  in  the  group. 


82  fkooekuinqs  of  the  acadbut  of  [1st9. 

February  4. 
The  rreai<1ent,  Dr.  Rubcuenberokr,  Li  tlic  cb:ilr. 
One  bundre<)  kikI  iiitic  peisone  preaent. 

Foaail  BematTtE  of  a  Caribou. — Prof.  Leidt  diiei'ted  attention 
to  several  fossil  specimens  which  he  hm)  received  for  determina- 
tion from  Prof.  F.  M.  Witler,  of  Muscatine,  Iowa.  Thej"  were 
found  together,  with  others  appareutly  of  tlie  same  animal,  in  the 
Loess  on  wliich  the  citj  or  Mtiscaliiie  is  built. 

Two  of  the  fossils  consist  of  fragments  of  tlie  left  side  of  tlio 
npper  and  lower  jaws,  retaining  most  of  the  moiar  teeth  in  good 
condition.  Another  Bpecimen  is  an  unchaiacleriBtie  bone  frag- 
ment.    Other  bones  were  too  much  decomposed  for  preservation. 

The  specimens  with  teeth  indicate  a  species  of  deer,  of  an  indi- 
vidual past  maturity,  as  tlie  crowns  of  the  teeth  are  iialf  worn 
away,  exiiibiting  broad,  comparalivclj-  flat  surfKcen.  The  charac- 
ter of  tlte  fossils  appeared  unfamiliar,  and  at  flrst  were  suspected 
to  have  pertained  to  an  extinct  and  undescrilted  B|)ecics.  The 
proportionately  large  size  of  the  premolars,  in  companson  with 
those  of  ordinary  forms  of  deer,  apiiearcil  as  a  distiautive  reutiire. 

Observing  that  the  fusails  were  larger  than  the  corresponding 
parts  of  tlie  barren  ground  caribou,  Rangifer  groenlandicui'^  it 
was  suspected  that  tliey  may  have  pertained  to  tlie  wooillnnd 
caribou,  Rangifer  caribou.  In  this  view,  not  having  the  latter 
for  comparison,  the  specimen  oT  the  np|>er  Jaw  with  the  teeth  waa 
sent  to  Dr.  Elliott  Coues,  of  Waahin^cton,  with  the  request  that 
he  should  compare  it  with  apccimens  of  the  woodland  caribou  in 
the  collection  of  the  Smithsonian  Institution. 
■.  Coues  roportH  ihui  I 
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The  fotAil  remains  of  the  deer,  at  flnit  supposed  to  belong  to  an 
extinct  species,  for  wliich  the  name  of  Cervun  muttcatinrnifiH  was 
•u|r(;ested,  were  discovered  in  grading  a  street  in  the  city  of  Mus- 
catine. From  the  Loess  of  the  same  locality  Prof.  Witter  has 
cf»lU*t*te<t  the  following  fossil  shells:  Helix  mtriateUa^  H./uloa^  IL 
puichfita^  H,  lineafa^  Pupa  muHvorum^  P.  blandi^  P.  i<implex^ 
Smcvinea    obliquay   S*  avara^   Limnea  humilUI    and    Uelicina 


Fbbruaey  11. 
The  President,  Dr.  Kubcuenbcrgeb,  in  the  chair. 
Thirty-one  persons  present. 

Satires  of  Botel  Tobago. — The  President  rend  the  following 
extract  from  a  letter  b^-  Dr.  Charles  A.  Siegfried,  V.  8.  N  , 
dated  December  20,1878:  ''We  visited  an  island  calle<l  Botel 
Tobago,  while  surveying  a  rock,  80  miles  east  of  South  Cape  of 
Formosa.  We  found  a  rni*e  of  aborigines,  probably  from  Malay 
•toi'k.  They  knew  nothing  of  money,  rum,  or  tobacco.  They 
ga%e  US  goats  and  pigs  for  tin  pots  and  brasH  buttons,  and  would 
hang  around  us  all  day  in  their  canoes,  waiting  for  a  chance  to 
flive  for  something  thrown  overboard.  They  wore  clontH  only  ; 
ttv  t.iro  and  yams  maiidy,  though  th«*y  liavo  pig8,  goatH^rhickcnN, 
inil  tlnh.  an<l  c<K*oanuta  also.     Snakes  abound,  of  the  boa  vaiiftv 

• 

I  jiid^c.  Their  thatch  houses  are  low,  with  much  overhani;  (»f  the 
riNif.  «tuirounde<l  bv  Htone  walU,  ^tronulv  made  of  laid  hl(»ne  to 
)»rott*i'l  them  from  monHoonn.  Their  paddy  fields  contain  im- 
nn-n%e  quantities  <if  taro,  f *o/<KfiyiVi  amnifa  u\y  botany  navM. 
They  are  |M*a(H*ful  and  timi<l,  do  nf>t  mark  the  body  or  detorrn  the 
fiM-i*  or  teeth,  and  seem  happy  enough  in  their  contlilion.  I  found 
them  fairly  healthy.  They  had  axea,  Hpearn,  and  knives,  but  all 
of  romnwin  iron,  the  axe  being  made  by  imbedding  the  handle 
instead  of  the  handle  piercing  the  inni,  as  with  us.  Their 
ran«M*«  are  l»eautiful,  made  without  nails,  an<l  are  ornament c<l 
usually  with  gtHimetrical  line^.  The  hair  \h  worn  naturally,  the 
men  partly  clipping  theirs.  I  saw  no  valuable  metal.  Tlu\v  wore 
the  livanU  of  goatn,  with  small  shells,  as  neck  ornaments.** 

f'titttng  or  Paramtl  Ant^  Attn  /trven:*^  Say — The  \\v\.  II.  (\ 
M(^*<HiK  stated  that  he  had  in  c<Mu>e  of  preparation  a  <]etaiU*4l 
ii<*<*«iunt  of  the  architecture  and  habits  o(  the  (fitting  Ant  of 
Trxa*.  The  «»bservationH,  of  which  he  pmceede*!  to  j»ive  an  al>- 
•trai  t,  were  made  during  an  encampment  for  purposes  of  study, 
M»tith  of  Austin,  Texas. 

1.  Kxirrtor  Arrhilrrturf. — Two  forms  were  note<l.  The  tlrnt, 
•ecu  at  a  iKiint  distinguished  as  Camp  Wright,  was  that  of  a 
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mound,  21  feet  long,  and  a)iout  4  feet  high,  which  had  been  accu- 
mulated around  the  tniiili  of  a  4oulile  live-oak  tree,  Quercue 
vtVene,  which  slood  on  tite  side  of  a  road.  The  second  form  was 
located  at  a  point  distinguished  as  Camp  Jeanes.  It  was  on  & 
high,  flat,  upland  prairie,  and  was  a  bed  of  denuded  earth,  in  the 
midst  of  the  grossy  o|>en,  8  feet  9  inches  long,  and  T  feet,  more 
or  less,  across.  Over  this  denu<led  surface  were  scattered  between 
twenty  and  thirty  circulnr,  semicircular,  and  S-shaped  elevations 
of  fresh  earlh-pellets.  The  circular  moundlets  liad  the  ap|>ear- 
ance  of  an  American  spittoon,  the  resemblance  being  stronger  by 
reason  of  n  round  open  entrante  or  gallery  door  in  the  centre.  All 
had  apparently  been  naturally  formed  by  the  gradual  accumula- 
tion of  the  pellets  of  sandy  soil,  as  they  were  brought  out,  and 
dumped  upon  ibe  I'ircumference  of  the  heap.  The  moundlets  were 
mnssed  at  tlie  liase,  and  gradually  sloped  off  towards  the  top. 
They  were  from  3  to  4  indies  high.  This  "bed"  (aa  the  natives 
call  it)  was  quite  free  from  grass,  as  was  also  the  mound  at  Camp 
Wright.  Another  i;e3t  of  the  same  character  was  found  at  Camp 
Jeancs;  this  was  situated  in  a  grove,  but  was  fully  exposed  to 
the  sun.  A  fouith  npst  was  found  about  a  mile  distant  from  this 
spot,  of  the  same  eharaL'ter.  This  is,  therefoi-e,  probably  the 
normal  form  of  the  external  architecture  of  the  formicary,  the 
mound  at  Camp  Wright  being  probably  formed  by  ai-ciimulations 
around  the  tree,  caused  by  the  bordering  road,  whidi  restricted 
the  limils  of  the  gates,  and  so  tlirew  the  sejuirate  moundlets  back 
upon  each  other. 

2.  Oaieii  or  Door». — His  flist  view  of  the  mound  at  Camp 
Wright  led  him  to  fear  that  he  had  made  a  mistake,  and  pitched 
his  (ranip  near  an  abandoned  nest.  There  was  not  a  sign  of  life. 
The  mound  was  covered  over  with  earthen  knobs  or  warta  of 
various  sizes,  but  tlie  action  of  a  recent  shower  upon  the  black 
soil  gave  the  hill  the  apitearauee  of  an  old  one.     Here  and  there 


CTTrjr  cxH  fh>in  tlic  itt>iit.  Ilic  prfot^t^  is  n  loiin.  careful,  and 
mliolwl  oDir.  ami  «n*  iitiiitlr't  Tiilly.  Townrils  evei>ln(i  Hit 
e  Kndaailj- ilimwii  i)|'tii,  nnil  no  rt'cnaiii  uniil  mnniinj^, 
•y  mi  icndunllv  clowt,  tlie  |iri>rc*i«  cnntiriiiiiiii  in  ■iime 
til  tO|  A.  M.  Tbc  clooltic  i*  (li.nc  by  inTtying  Into  Uie 
jr  liiu  o{  ilty  t<*ig«  nf  various  Irn^tli*,  somt>  on  long  nit  1  ^ 
4i,  itry  leave*,  mid  other  n-rnse.  A  number  of  cIomhI  gate* 
wriv  0|wihh1  Io  not«  the  depth  to  which  tliU  refuse  was  plai-ed. 
Jt  vftried  nvm  nne-liftlf  Inch  to  iin  Inch  &n<t  a  Imlf  from  the  snr- 
lnMn>ec«M-«  tl)«  Raltcry  hftd  btt^n  Nviileil  up  >rlth  sand 
■  belou!  Ibe  ri-riikv.  Tlir  icalliTlfH  <|uitc  (iftrii  olatit  liiwanl 
^J)eit»te,  and  at  tut  gn-nt  nn  ungle  a«  45°.  T1ii-y  aI«o  M>me- 
>■  s  •lipirl  dintanix-  from  Uip  Mirfuco.  Tln-'m-  cinfonniv- 
hU  tlic  priM^'Bn  (if  cloftiu):.  In  i-nrrvfng  in 
tlw   ■  'iifinorihc  Aiil  arc  en)(a]:r>l;  as  the  li'do 

fT»'l  !lip  very  Bmnllcst  oppcar.   The  lual  tmiclic^ 

-  ;>ii.'ly  mad»  by  thi>  minims,  nho,  in  amall 
!,  Gil  til  111 <j  iiLiiiititiii|t  interottcvH  wiUi  minute  grains  of  aanrl, 
lally,  lite  lukt  laUirvr  sU-nla  tu  Itelilml  aomo  lill  of  lenf.  and 
VfMe  is  cliMrd.  It  Ihct)  jire-icnta  lu  ilii'  cnimiinl  ul<«ervcr  tlie 
,l|»traun!  aNiie  dpwtrilHil  uf  a  Htlle  hvap  tif  dry  chi|is  aixl- 
tmtally  arcumulatr*)  upon  the  mound.  Tbu  gallerie*  ai  Catnp 
Jr«i>ra  •'»!  cliukcal  In  the  »amo  manner. 

Will  r.  t'lr  L'J'-*  flf''  '>|iitK  it   ni  •Insk,  tliia  procirn*  ia   reviT^ed. 
Th"    I  ting   from    the  ht-ap  pnrtielrs  of 

«»rt  '  I  \  ing  nwnv  liil«  of  refuse,  wliieh 

»he>  .,-  i.r  le«.  fniiu  thi-  saU-.     Tbla  is 

M  *1  --<  litilu  in  a(Tom[ili<ih«>il  for  »  long 

'i.hiiih  ilii' v>'u..|f  mniM  of  n'fiiKv  in  thus  l»»itene<t. 
)  thi- Hiinl  liiint.  nilh  HiJilit-rR,  mnjftr*.  and   minor-   in 
III  nioh  mil  ln-nririt'  up  ln-fun!  tliem  lli>'  rul'lu-h,  whidi 
L.I  !i,.  (.    -.Fut  ia  a  frw  mamenta  is  cli-nrcd  sway  H-om 
I   around   the  margin  of  the  gatB.     Thrac 
'l>rre<l   to^i'lhec  fur  thla   piirpoae,  and  nr« 
-     >if  the  ant*,  iH-lng  kept  near  by  for  thla 
III  ir-  »>»'  I'saily  idvDllflnt  as  Iwliig  thus  nsvd  sevural 
y  in  sucwaaion. 

t  akorv  otiMTrntii-n  jtolnta  nut  at  U-aat  the  uph>  found  fur  the 

mady  amall  f'.rm*  |MH-u1lar  t>i  tlii*  «pm'ii'*.     At  k-aal  ten  dla> 

•ijuct    oMle*   (formK  or  «ix<^)  were  cxhiliitcl   to  thr   Academy. 

r  "Tbcy  «arj-  a*  folh>w",  Uic  mi^nnurpmentu  I'cino  in  ■ixloentlia  of  au 

\  (iK-h.  «U..  ?,  14  ;  T>,  II ;  aoldier  7;  worlter  major  6  ;  minor  S;  and 

tM    nm->i.iii.L-  .  «.i..  ill  the  pr-.|>nrlioH.  SJ.  3,  Sj,  3.  IJ.  I.     A 

»or>  may  poMltily  mlnco  thla  avriea  one  or 

wi>  -  aWtvir,  wilt  proliably  aland. 

Til  I  are  theflralvloBud.and  Ihoae  laat  ojiened 

It*  ll"-   •"-'    •■  ri-"-i 

S.  L^'trntintg  /y«i!itJ.^Thc  whole  procuaa  of  cutting  and  car- 
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rying  Ipavea  from  trees  aud  aljriiliB  was  observed  at  CampWti( 
(ind  at  a  vepetnlile  garden  near  AiiBtin.  lii  oriler  hetUr  loi 
tbe  mo>1e  of  cutting,  small  temler  bcuiieUes  of  live>o>k  « 
thrust  'mtn  the  mound  near  the  gat«s.  These  were  »»oii  nn 
witli  nnta,  and  as  tho  laDlerii  could  thus  l>c  used  coDT«ii«iUj,l 
operations  of  the  cutters  were  completely  in  view.  The  ol 
grasps  the  leaf  with  outspread  feet,  and  luaticg  nii  iiitiaioBfl' 
edge  )>v  a  scissois-Iike  inoMnn  oT  her  SR-k1e-glia|iVid  loUl 
mandiliiea.  She  gradually  revolves,  steadily  cutting  u  Mil 
so,  her  mandihlea  thus  describing  a  circle,  or  tbe  gr«ltr  p«< 
thereof.  The  feet  turn  wiLh  the  head.  The  cut  is  a  dett  I 
quite  through  the  leaf.  The  cutter  will  Bometimes  dro)i  «ilhi 
excision  to  the  ground,  sometimes  retire  when  tli«  wcliMi 
dropped,  aomelimes  (it  is  inferred)  seize  the  aectioo  anil  cUlT 
down  the  tree.  A  division  of  labor  was  apparent.  Al  lk«fi 
of  one  tree  was  a  pile  of  cut  leaves,  to  which  cliii|iing»  wi»9 
tinually  being  added  by  diopjiings  from  above.  Carrien  Ml 
ground  took  these  up,  and  bore  tJiem  to  the  npsl.  Tlw  \i»f^^ 
of  tlie  outtiuga  la  tlius  :  the  piece  is  seized  by  the  cuneil  V 
bles,  the  litad  is  elevated,  tlie  piece  is  thrown  back  byn 
motion,  seeming  to  be  lodged  od  its  edge  within  thcdee|iM 
tlint  runs  along  the  entire  medial  line  of  tbe  head  (axof^ 
clypeus),  and  supported  between  prominent  spines  on  UK*"! 
this  CuiTow  and  on  the  proiliorax.  The  furrow  and  BpMi 
nppear  to  serve  a  very  useful  end.  The  cutting  and  carryini* 
not  done  (so  far  as  noled^  by  the  smaller  castes.  Tlie  wM" 
rarely  engaged  in  this  work,  but  were  seen  to  precetle  ih*** 
sion  columns  as  tliey  moved  out  and  up  the  tree,  and  i*' 
ingaeed  as  scouts  or  pioneiTf 
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hcnr.  He  had  to  he  rery  cnroful  thereftftcr  where  he  deposited 
the  delectable  weed.  Mr.  MeCook  saw  at  another  plantation  an 
fmiDeiite  colnmn  engaged  in  plundering  a  granary  of  wheat,  whicli 
was  beiog  carried  away  to  the  neat. 

4.  inleriar  Archiiectnre, — The  u«c  of  this  leaf  material,  in  part 
at  least,  was  unfolded  when  the  work  of  excavation  1>egnu.  Two 
trenchea  were  made,  one  ten  feet  long,  five  feet  deep,  and  a  second 
at  flight  angles  to  it,  and  wide  enongh  to  allow  free  entrance  an<l 
study.  The  nnmlier  of  insects  that  swanned  to  the  defence  of 
their  home  is  simply  amazing.  They  were,  however,  not  so  difl!- 
calt  to  manage  as  sometimes  when  distnrluMl  at  their  night  work, 
as  the  awifl  use  of  the  si»a(le  hy  the  assistants  and  the  general 
convulsion  r»f  their  emmet  WfirM  (piite  dazed  most  of  them. 
However,  when  the  s|>eaker  himself  entere<t  the  trench  to  work 
with  trowel,  knife,  rule,  etc.,  the  ants  rallie<l,  an<1  attacked  ho 
fierrely  that  the  men  were  com|>elled  to  bruHh  iUviu  otT.  The 
wound  infltetetl  hy  them  was  HJitirp,  but  nothing  to  compare  witii 
the  severe  sting  of  the  agricultural  ant.  The  interior  of  the  for- 
micary may  l>e  hriefly  descrilHMl  an  an  irre«4uliir  arrangeuient  of 
eavemt  i*c>mmunicating  with  tlu*  surHu'c  and  with  each  other  hy 
tulHilar  galleries.  Thene  caveruH  or  |H>cketH  wen*  of  various  .sizen, 
S  feet  10  inches  long  an<l  les.s,  and  12  inthes  deep  ami  s  inches 
high  and  less.  Within  these  chamhers  were  uiasseH  of  a  very 
light,  delicate  leaf-paper  wroui;ht  into  what  may  properly  1h* 
rall«*4l  '*  comhs.**  Some  of  the  uia*»«*eH  wen*  in  a  single  lieini<*pliere. 
Ailing  the  centrnl  part  oT  the  eiivi*,  other**  were  arran^etl  in  roluui- 
nar  nia<«'M*-  2j  ineiieM  high,  in  eoutaet  along  the  tloor.  Sinne  of 
llir**e  eoluiuUH  liuuu:,  like  a  rude  honey-couiii  or  wasp  nest,  t'roni 
r«N»lH  mliich  interlaced  the  eliriniU'r.  The  ni:it<Ti:d  wns  in  some 
ea*f'*  «if  »  gray  tint,  in  others  of  a  leat'-hrown.  It  wii^  all  evi- 
•Irntly  compoMil  of  the  filire  <»f  leaves  which  had  Ihtu  reduced  to 
xUm  form  witliiu  the  ne^t,  prohnhly  l>y  the  joint  aetion  of  the  man- 
dihleft  and  salivary  glands.  Ou  exauduation  they  proved  to  he 
eom|H»Hed  t»f  cclU  of  various  si/.fs,  irrr;inlar  in  shape,  hut  main- 
taining pretty  constantly  tlie  liexa;;on.  Nome  of  tin'  ivlN  wne 
fint^lmlf  inch  in  diamct«*r,  many  (uic-foiirth  iiieti,  m<'*<t  of  tlicni 
one-eighth  inch,  ami  quite  niiiiiilc.  Large  circular  openings  ran 
niio  the  heart  of  the  mass.  Some  of  the  celln  weie  <»iie  ilieli  <|eep  ; 
thrv  ukuallv  narrowed  into  a  fiiniu'ldike  olinder.  Ants  in  uiviit 
numlter,  ehieflv  of  the  suiall  cartes,  were  found  within  these  cells. 
In  the  flr*»t  larue  cave  o)N*ned  were  aUo  '^reat  niiniU»rs  of  larvie 
The  material  was  so  fragile  that  it  crtimhled  umler  even  deii<*ate 
Imndling,  hut  a  few  H|H*ciinens  of  parts  of  the  ant  comh,  with 
entire  c«dN,  were  preserves!  and  exhihiled.  Kefereiice  was  made 
li»  the  late  .Mr.  Hell's  opinion  that  these  leafpajH-r  nia'*«»ef*  wer«» 
«*tNl  as  a  sort  (»f  *' mushroom  garden,*' a  miiiul«*  futiiruH  U-ing 
pur|H*M*ly  eultivateil  upon  tluMU,  which  the  ants  UM>d  fi»r  U»n\. 
Mr.  Me<*ook's  s|KH*imens,  when  suhniitted  to  the  mi<'roscopi',  did 
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iiiileed  show  the  nppcarancc  of  biii;Ii  growth,  «liich,  honTEr,ill 
only  what  tniglit  linve  been  cs|)ei.-le<t  under  sudi  eontowiri 
Tlie  belief  wae  expi-cased  that  the  ants  {ad  upon  llie  juioet g( Itl 
leaves.  But  (if  inveatigatioiia  in  progress  shall  sui-cedjidl 
liopL-il  that  the  aubjwjt  of  the  true  food  of  the  cutting  loiw"" 
be  hereafter  solved. 

5.  TunneUed  Tracks. — The  ability  of  these  emmet  nutm 
excavate  vast  halls  and  subterranean  avenues  is  mwtlk 
Several  holes  in  the  viciDity  of  Austin  n'cre  vieit<^(l,  outot  ri 
"  beds"  or  neste  of  aiita  had  been  dug.  by  an  ohl  m»n  •!«  i  ^^ 
to  follow  the  business  of  fint  killing.  These  bnles  weronwif: 
largo  as  the  cellar  for  a  small  house.  One  such  esesvatkra.iW 
three  miles  from  Austin,  was  12  foct  in  diameter  ami  liftrtAl 
At  the  lowest  point  had  lieen  found  the  main  cadi}.  qiiU 
large  as  a  fl.our  barrel,  iu  which  were  found  many  winged  iw^ 
males  and  females,  and  quantities  of  larva;.  This  nestm^ 
ntcd  G6y  feet  from  a  tree  that  stood  in  tlie  front  yani  of  »to 
wbiuh  the  ants  had  atripiied.  Mr.  Mi.-Cook  took  the  tiDgiotl 
underground  way  traversed  by  the  anls  to  reach  tliis  |)oipt,D 
which  an  accurate  route  was  constructed  and  cxhiliilfA  ' 
course  varied  very  little  ft-om  a  direct  line.  Two  hrancli  «■ 
were  made  to  a  peach  orchard  120  feet  distant.  IleIc<niiMl 
maile  to  a  paper  by  Dr.  Lincecum  in  the  Procce»liDg»  *" 
Academy,  which  gave  an  account  of  the  tunnelling  of  *W 
by  these  ants,  Thei'e  is  nothing  improbable  in  thiB,nstkM 
above  referred  to  went  down  in  plates  as  deep  as  6  frel,the»l 
age,  however,  being  about  18  inches.  At  the  exit  hole  tlit  U* 
was  2  feet  from  the  surl'ace.  The  digging  operations  •*••' 
'   '  I  whicli  the  emalL  Torms  alone  seemed  to  tnkc  )«'<■ 
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the  worker-life  enwrapi)ed  in  the  egg.  Hut  it  np|>earf)  quite  ira- 
iKMAihle  to  comprehend  how  any  fttructurnl  mcxUfications  conhl 
ftct  from  Ibe  worker  ui)on  the  queen  in  order  to  thus  react  u|K>n  a 
((ucoeeding  genenition  of  workers.  The  illuHtrations  which  Hr. 
I>arwin  citen/  the  variation  of  domett ic  cattle  bv  interbreeding, 
anti  M.  Verlot*ii  cx|ierinientA  with  certain  double  annual  floweret, 
if  afliuitte«l  to  throw  mouic  light  upon  the  incpiirv,  yet  require  an 
efllcient  aniierintending  human  intelligen(*e,  which  cannot  be  su|>- 
)K»M.-<t  to  have  its  analogue  in  the  |)er|>etuation  and  development  of 
ant  frtrniA,  nnlesn,  indeml,  we  may  U*lieve  that  the  evolution 
h\potheftiii  impliea  and  requires  the  inter|>o8ition  of  a  Personal 
lutelligi^nce  infinitely  8U|M'n(»r  to  that  of  both  ant  and  man. 

The  precise  aenne  in  whii-h  ihe  workers  may  Ikj  callc<l  ''stenle^' 
admits  of  some  queslion.  Sir  John  Lubliock  has  recently  shown 
that  parthenogenetic  eggs  are  sometimes  prodnce<l  l)y  worker-ants 
in  artificial  formicarieN,  from  which  males  ali)ne  are  hatchiKl.  This 
m  acconlingto  the  aniilogy  of  other  Hymenopters^as  for  example, 
liees  and  wasps.  Hert>,  then,  there  may  be  possible  escape  from 
Vt.  Darwin^s  difllcullv  more  satiMfiictorv  than  that  which  he  him- 
ftelf  «»nggests;  for  it  is  conceivable  that  nn  opporiunity  might  thus 
l«  c*|»ene«l  fi>r  the  trnnhmi>sion  (»f  a  profitable  variation  which 
might  arise  in  a  worker.  Still,  the  ditlb  ulty  appears  impassable. 
One  niUHt  suppose  the  growth  and  maturity  of  one  such  partlie- 
nogcnetic  male,  prcxluced  from  a  worker  with  such  useful  modifl- 
cttioii,  to  have  Ikmii  cont«*nip«)rancouh  v\itli  the  maturity  of  the 
ffmale««  of  a  '*  swarm  ;"  tlii.s  malr,  t«»pftljcr  with  the  nialcs  hatched 
<liri<-tly  from  cg^H  laid  bx  tin-  tpucn  .shall  have  gone  forth,  as  is 
tin-  habit  of  :int"«,  in  the  ngnlar  ninninge  llight,  or  *•  swarming  ;*' 
pu*\  tli«Mein  ^llnll  have  nut  a  viri:iii  <pu'fn.  As  the  moditication 
tliMH  Hii|i|M>M-d  to  In*  trshMHiitted.  n. list,  on  the  hypothesis,  ho  very 
niiniilf,  it  could  havv  liecn  saved  iroin  obliter:iti«>n,  only  bv  hiii)- 
{•"•ling  it  fortified  by  the  recurrence  of  ottuT  continj^encicM  of  like 
cli.Trnt  ter  in  Miccecding  jzeiii'iatioiiH.  Mr.  .Mc(*ook  tlieref<»re  c«»n- 
rlinb-tl  that  the  <levelopntenl  by  natural  si>lc<'tioii.  accMirding  to 
I*r.  l*nnini*A  hMxithesin,  of  so  nian\  and  \^idrlv  varied  forms  as 
t\i<it  in  the  cutling  ant,  reqiiiu-s  a  scries  f>f  contiip^cncics  so 
rnidtiplKHl  nnil  uinote  as  to  f<*rbid  a  icasoiiaMe  lM>pc  of  its  pr«>l>- 
flbU*  oci'iirrfn<*c,  e\cn  i\itli  the  additional  favoiiip^  circumstance 
of  iMi-aHJonal  mnles  ]iartlienogciietically  prodiict'<i. 

II*'  aibb'il  that  some  of  the  points  i^liich  Dr.  I>ar«\iii  had 
raiM-d  as  to  the  structure  of  the  driver  ant  of  Africa  were  Uing 
cart  fullv  examined  by  him  in  the  caM*  of  Atfn  /'r-nvrM,  with  the 
U-tii  niuTosropic  helps  nt  his  command.  Thus  far,  liowrvt'r,  after 
a  (ptitr  caiefid  examination,  nothing  that  can  suggest  the  i'ha  of 
nn  tnterbleiiding  of  the  castes  by  rudimentary  fornix  had  been  dis- 
rowred.  The  lowi'Mt  castes  of  minims,  ill  nil  speeiniens  examined, 
with  s|)e<*ial  refereitee  to  the  mouth  organs  and  e\es,  shewed  the 

>  Origin  of  Species,  p.  227. 
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aame  striicture,  in  equnl  deBniteness  and  perfection,  tta  the  larger 
castes.  AlUisioD  was  also  made  to  the  ravages  of  these  destnictive 
insects,  and  some  of  the  modes  for  exterminating  them  were  ex 
[>  lamed. 

Februabt  18. 
The  President,  Dr.  RuBCHBNBEBQER,  in  the  chair. 
Thirty  persons  present. 

A  paper  entitled  "  On  the  Structure  of  the  Chimpanzee,"  by  H. 
C.  Chagiman,  M.  D.,  wns  presentetl  for  publication. 

On  holhriocephaluB  latux. — Prof.  Lbidt  exhibited  Bpe<-imens 
of  a  tn|>e  worm,  which  had  l>ecn  submitted  to  him  for  determitia- 
tion  by  Dr.  John  T.  Walker.  The  s|)ecimen8  consist  of  about  a 
dozen  portions  of  what  ti]ipesr  to  have  been  four  or  Ave  individu- 
als, all  of  thein  nnfortunatily  without  the  head.  They  were  dis- 
charged by  a  rosn,  ageii  28  years,  formerly  a  fnrmer,  a  native  of 
Sweden,  who  came  to  this  country  aliout  three  montlis  since.  At 
irregular  intervals  during  the  last  five  years  the  patient  passed 
fragments,  of  a  few  inches,  of  the  worm.  According  to  Dr. 
Walker,  the  collective  measurements  of  the  s|>eciinens  presented 
he  hsd  estimated  to  be  upwards  of  100  feet.  In  their  contracted 
condition,  as  preserved  in  alcohol,  none  of  the  mature  segments 
measured  over  4  mm.  in  length  by  10  mm.  in  breadth.  These  are 
quite  cliarncterislic  of  Bothriocrphahin  latun.  The  egg  pouches 
of  the  uterus  centrally  situated  are  rendered  distinct  from  the 
ripe  eggs  which  give  to  them  a  chocolate-brown  appearance.  The 
genital  apertures  are  in  the  median  line,  nearer  the  anterior  bor- 
<ifi-ir  tlir  ^.-i.K'iil-.      Til    T..n„i,  IlK'  i->-uh»]  aiiuTtiiry-s  !UL-   ;il  Un- 
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horhood  of  Vincenttown.  It  scemn  that  this  peculiar  hyclrocarbon 
hail  not  lieen  oh8en'e<l  in  the  State  of  New  Jersey  before ;  at  least  no 
iDeotion  of  it  is  made  in  the  Geological  Reports  up  to  1808.  Tho 
•pecimen  presented  to  the  Academy  had  attached  on  one  side  a 
layer  of  the  marl  in  which  it  was  found.  As  the  material  in  ques- 
tion 14  properly  considered  a  mixture  of  various  hydrocarbons,  it 
«eem«i  to  be  obvious  that  the  ))roperties  vary  aeconrm^  to  the 
predominance  of  one  or  the  other  substance  eontaiue<l  therein. 
Thi^  kind  is  very  brittle,  black,  wiih  a  resinous  lustre.  Its  frac- 
ture is  uneven,  incline<l  to  conchoidal ;  the  streak  and  |)owder 
ap|>enr  brown.  It  melts  easily  in  the  flame,  like  wax,  and  burns 
with  a  3'ellow  smoky  flame,  leaving,  after  burning,  a  voluminous 
coal  and  but  little  aHhes.  In  water,  alcohol,  aiul  solution  of  caus- 
tic |M>taMsa,  it  is  not  soluble.  It  dissolves  in  chloroform  and  in 
oil  of  tiir|)entine.  In  ether  it  dissolves  with  ditHcult}-,  forming  a 
yellowiKh  brown  solution  by  transmitted  and  a  dirty  greenish  so- 
lution by  reflected  light.  Oil  of  vitriol  dissolves  it  into  a  black 
li(|aor«  which,  when  |>oured  into  water,  shows  that  a  part  of  the 
ftubfttance  is  retained  in  solution,  whilst  another  subsides  as  a  dark 
coloreil  |K>wder.  Nitric  acid  reacts  on  the  sulmtanct*  at  an  clevate<l 
tem|>erature,  forming  therewiih  soluble  products  of  oxi<l:ilion. 

N(»t  far  from  the  pit  from  which  the  aMpludtum  lia<l  been  ol)- 
tainetl,  a  M|»ecimen  of  yellow  mineral  resin  was  t'oun<l.  It  occurs 
fn*(|uentl3'  *''  ^^^^  marl  <»f  the  cretaceoUH  formation,  but  not  regu- 
Lirlv:  Hometimes  hundreds  of  tons  niMV  l>e  looked  over  without 
tin«lin^  a  hingle  piece;  at  other  times  enoiivrh  has  been  tonnd  to 
fill  a  barrel  within  a  day.  It  in  usually  known  under  the  name  of 
AmlK*r  or  succinite. 

It  differeil  in  M.*veral  parlieulars  from  the  tvpi<*al  ainlnT  found 
tt  the  Uittom  and  on  the  cohmI  of  the  Uultie  Sea.  Our  Mpeeinien 
ill  lighter  than  writer,  whilst  the  amUT  from  the  Haltie  is  npeeifi- 
cally  heavier.  The  latter  t*iises  into  a  thick  hln;r|^isli  tlnid,  the 
Vinivnttown  amU'r  into  a  very  fluid  mobile  li^piid;  the  cohesion 
of  the  li.nltic  protluct  is  stronger  than  in  the  specimen  in  ipiestion. 
TheMr  ditTereiices  indicate  its  analogy  to  tin*  v.nrielv  of  succinite 
called  Krautzite  by  C  Uergeman,  who  reporteil  its  occurrence 
near  Nieulnrrg,  <iermany. 

It  melts  oil  heated  platinum  foil  into  a  brown  litpiid,  which 
HHM  like  wilier.  It  taki-s  tire  i-asjly,  iiiid  luiruH  with  a  yelb»wish, 
«tron;;ly   fiuioking  fl:iiiie,   leaving  hut   little  e(»:il,   which    rapidly 

hum**  awny  and  leaves  :i  siuall  (lurintity  of  dark  colored  ashes  as 

•  •  • 

a  nr*>idue.  Heated  in  a  closed  tuln*  it  melts  and  vaporizes  mto  a 
{;r.tv  cloud,  whi<*h  condenses  easily  to  an  oily  li«|uid  and  souie 
•mail  <'ry»lal«»,  which  are  probably  succinic  aci<l.  The  odorof  iho 
fum«"s  is  Htrongly  penetrating,  like  acrolein.  In  water.  alri»hol, 
or  ether,  it  si»ems  to  U'  but  sparingly  soluble.  In  chloroform, 
l>i«ulpbide  of  carl»on,  and  in  oil  of  turpenline,  it  dissolve's  freely. 
Oil  of  \itritd  makes  with  it  a  re<l  solution.     Cold  nitric  acid  seems 
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not  to  affuct  it  much.  Od  warmin);,  the  yellowish  powder  be- 
coiul'S  i>range-re<l.  It  is  parti)'  dissolved  by  caustic  polaasa.  In 
this  yellowish  brown  Krantzite,  Mr.  Goldsmith  noliued  on  a  fresh 
fracture  a  row  of  white  crystals  arranged  in  radiating  grnupa. 
The  crystals  were  too  small  for  mechanical  separation,  but  the 
opinion  was  expressed  that  they  were  Succinellit«. 

The  following  were  ordered  to  be  published:— 
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DBtcmxPTiovs  or  thexk  vsw  specieb  or  calceolidjb  raoM  thx 

ITPPXE  SILimiAH  K0CX8  Or  XSVTUCXT. 
BY  VICTt)B  W.  LYON. 

For  several  yeani  past  there  have  l>een  found  in  the  ferriiginou8 
(lav  aii«l  light'i^ray  mnrly  limestone  of  the  Niagara  |)erio<l,  which 
oiitorc»|><t  at  the  quarries  in  Jefferson  Count}*,  Kentucky,  on  Hear- 
gra^H  Crofk,  one  mile  east  of  Louisville,  muiy  fossils,  which  have 
U*en  (*«in«»i4tereil  by  some  collectors  to  be  a  species  of  coral  allied 
to  Zaphrrnti» 

Until  Novemltcr  2r)th,  1877,  all  the  six'cimens  which  I  found 
Were  in  such  a  state  of  preservation  that  tliey  could  not  l>e  de- 
termined. 

Since  my  attention  has  l)een  called  particularly  to  these  speci- 
mens I  have  collected  one  hundred  and  seventy  well-preKcrved 
fotiPijls  which  I  regard  as  true  Calceulte,  There  are  four  distinct 
»|»rf ief,  of  which  three  are  new. 

In  the  same  lH*d,  ass(K*iate<l  with  these  new  forms  of  Calveola^ 
%xv  found  Calcrola  TenneHHeenniH  (Koeuicr);  Ovthitf  elegantnln^ 
ft.  htjhrvla^  O.  iiix/i*,  (K  rufj»  plivata  ;  Sfurt/rr  radtata^  S.  <•/•/>• 
;•»<-.  >'.  rmttrliiim  :  Prntamerns  tii/HiUit^  I*.  Littnfu\  /*.  Kiiftppt\  P, 
«!/./»  »/j«  ;  lihynrhnurlla  Sn(f'tfnli\  li,  Tt'nnt'naet'nAiH^  It,  ii*'[flt'tia  ; 
(\rfi(t  « sgntrrt'itti :  CnnjocrhniH  ttrnniittt :  Kucah/pftn'rinus  rftla- 
'♦*•,  A",  frufttun  ;  Jlafilmrtniis  (/ivi/<>,  etc  The  new  species  refer- 
r\i|  to  are  as  follows: — 

0«t>uff  CALCSOLA,  Lamarck.  IHOI. 
C%1m«U  oerBUolaai,  V.  W.  Lyon.  n.  »p. 

Shell  thin;  vnlvcH  not  nrticuhile*! ;  ventral  valve  horn-Hhnped  ; 
area  hi^h  and  narrow,  greatly  curvtMl  to  the  left«  flat,  one  inch 
M\ifU'^  the  hliorter  curve,  from  apex  to  hinge;  hinge  straiglit,  four- 
t<-ntli%  inch  long,  at  an  obtune  angle  to  the  apex. 

Piaw  a  line  fruni  the  <'entie  of  the  hinge  perpendicularly,  and 
it  will  cut  the  longer  curve  of  the  area  midway  between  a|K'X  and 
hinge.' 

'  I  \im\r  l>«*ror(>  nil*  two  vrry  imtAmI  vciitnil  vitlvrn  of  C.  7\  nntii»f*  nni»^ 
from  I^«atiir  ('uniiiy,  Tenti.,  t'|t|M'r  Siliiriun.  Shell  trhiii;;iiliir  |>}  ruiiiidtd, 
•rr»  onr  inch  fmni  ii|m*x  lo  hint;*'  ;  hinv:e  line  one  inch  \vi<h*. 

If  A  liur  lie  drann  from  carilinal  proce^h  to  a|h*x,  it  \\i\\  ihviile  the  shell 
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Dorsal  side  of  ventral  valve  Bu1>-8einicirculBr,  markings  of 
gronth  indistinct,  parallel  to  Bub-semicircular  opening;  dorsal 
side  of  opening  almost  perpentticular  to  hinge  lino,  or  about  one- 
tenth  inch  nearer  to  the  apex. 

Cardinal  process  or  tooth  central,  round  and  smooth  along  its 
summit,  three-tenths  inch  in  length,  three-tenths  in  width,  gradu- 
ally narrowing  from  the  hinge  backward,  extending  from  the 
hinge  line  to  the  inner  end  of  cavity. 

The  characters  which  separate  this  species  from  C.  TentifH- 
eeensia,  Roemer,  and  C.  sandalinv,  Lamarck,  are  well  mnrke<1. 
The  semicircular  margin  of  the  month  in  C.  TennesKeermis  is 
one-half  inch  from  the  apex;  while  in  C.  corniculum  it  is  ninc- 
tenths  inch,  or  almost  over  the  hi)i<>e  line. 

Position  and  Locality. — A  few  good  ventral  valves  have  been 
obtained  from  the  ferruginous  clay,  Ningara  period,  one  mile  cast 
of  Louisville,  north  side  of  Beargrass  Creek. 
CalewU  Coxil,'  V.  W.  Ljoii.  n.  ap. 

Shell  thick,  triangular,  valves  not  articulated;  ventral  valve 
pyramidal ;  area  large,  flat,  triangular,  nine-tentlis  incb  high,  with 
an  obscure  central  line  ;  markings  of  growth  prominent,  extend- 
ing around  the  shell  parallel  to  hinge ;  hinge  line  straight  crenii- 
lated,  four-tenths  inch  long. 

Mouth  semicircular;  cavity  three-tenths  inch  deep;  all  around 
the  moutb,  extending  centrally  towards  the  bottom  of  cavity,  are 
linear  rows  of  punctures,  not  so  conspicuons  as  in  those  of  the 
European  species,   6'.  Kandalina.     The  cardinal   process  central, 
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marly  limettODe  of  Niagara  period,  north  side  Beargrass  Creek, 
ope  mile  east  of  Louisville,  Jetferson  County,  Ky. 

1  have  Iwo  excellent  specimens  with  both  valves  united ;  also 
ten  good  ventral  valves  of  this  si)ecies. 

ClUs— U  attoaiatai,  V.  W.  Lyon,  n.  tp. 

Shell  thick,  attenuated,  valves  not  articulated  ;  area  of  ventral 
valve  high  and  narrow,  curving  to  the  right,  then  to  the  left,  then 
to  the  right  (some  have  three  curves,  others  only  two);  area 
straight  part  of  the  diHtance  from  the  aperture  lowanl  the  n|>ex, 
then  curving  gradually  upward  and  outward  (j^omc  RiH*cimcns 
have  two  cur\'es  upward,  others  one);  area  two  inches  high,  with 
an  ohncure  central  line;  hinge  three-tenths  inch  wide,  straight. 

Markings  of  growth  in  some  6i)ecimcns  very  promini*nt,  alno 
»tri«  extending  around  the  shell,  parallel  to  the  semicircular 
o|iening  or  mouth.  One  of  the  most  remarkaMe  features  of  this 
ft|)ei*ie<i  in,  that  along  the  outer  e<lge,  an<l  sometimes  the  central 
line  of  the  area,  at  almost  each  line  of  growth,  and  also  in  one  or 
two  fc|»eciroen8  at  the  mouth  of  the  shell,  are  one  or  more  pro- 
cesjies  or  small  IxKlies  having  the  npi)earance  of  foot-stalks.  Some 
of  them  are  one-tenth  inch  in  length,  others  foiir-tcnihs.  At  first 
1  thought  these  prcx'csses  had  servi'd  luori'ly  to  attach  the  slicll 
l«»  M»me  |K*rmanent  lM)dy  ;  hut  after  denning  one  very  l:ir;^e  and 
ilr;»ant  }ipiH'imen,  1  discovered  tlicsc  prorossrH  to  l»e  younj;  Cal- 
r^oiir,  showing  nil  the  distinct  fentiires  of  tiie  older  one. 

In  one  young  ventral  valve,  which  is  nttaciied  to  the  second 
hue  of  growth  of  an  ndult,  the  cardinal  proees?*  or  tooth  is  perfect. 

Another  most  singular  feature  in  the  ndult  (»f  thin  speeicH  in, 
th:it  in  two  places  the  eentral  line  of  the  area  in  lifted  nt  the  line 
fif  giowth«  and  the  cardinal  process  is  seen  at  each.  This  speei- 
men  ha««  the  ap|H*Hranee  an  if  three  adiiltN  had  almo*tt  unallowed 
each  other,  leaving  only  the  hinije  lines  and  tooth  vi.^ihle.  <'ardi- 
iiaI  priM'eH«»  thnte-tenthn  ineli  long,  from  two  to  three  lines  wide, 
found  and  sm(M>th  along  its  summit,  gradually  diniiniHhing  in 
«idth  towards  its  end,  not  reaching  the  end  of  the  cavity.  In 
«(»mt*  fi|Krcimens  the  priK'ess  is  larger  antl  longer  than  ahove  indi- 
( ftt«d,  but  it  never  reache»  the  bottom  t>f  the  cavity  as  in  T*.  ror- 
ni'  n/uiii.  The  characters  of  this  speeies  are  so  well  marked  that 
tt  can   l»e  distinguishcil  at  a  glance  from   any  known  species  of 
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PonHion  and  Localily. — I  have  sixty  good  ventral  valves  frum 
the  ferruginous  clay  and  marly  limeatonc  oT  tlie  NiagarA  period, 
one  mile  east  of  Louisville,  Ey.,  nortli  side  of  Beargrass  Creek. 

I  have  no  doubt  tliat  tlie  yonng  of  C.  attenualug  and  of  all 
other  species  of  the  Calceoiidx  becnrae  attached  im mediately  after 
germination,  to  tlie  inner  surface  of  the  rim  of  the  mouth,  and 
remained  in  this  position  until  they  were  large  enough  to  support 
tliemselves.  Lines  of  growth  upon  these  sjMcies  are  nothing 
more  or  less  than  the  margins  of  former  months,  which  are  almost 
always  obliterated  in  very  old  adults,  but  in  one  instance  two  of 
these  old  mouths  are  seen,  showing  the  hinge,  also  the  central 
cardinal  process,  as  well  as  the  new  one,  within  all  of  these 
mouths,  are  seen  young  specimens  of  Calceola  attached,  having 
the  general  cbainctera  of  the  adutl.  In  two  instances  one  of  the 
vigorous  young  attached  itself  to  the  bottom  of  the  cavity  and 
eventually  kilted  the  old  one,  and  then  took  complete  [mssession. 

I  have  one  specimen  of  C.  allenualug  two  inches  long  (ventral 
valve),  thrce-tentbs  inch  wide  at  hinge,  within  the  cavltj'  of  which 
stands  another  Calceota  of  the  same  species  one  anil  a  half  inch 
long,  three-tenths  inch  at  binge;  the  apex  of  nmnller  is  attached 
to  the  bottom  of  the  cavity  of  the  larger,  and  almost  Qlls  it ;  the 
cardinal  process  of  larger  is  seen. 
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fOETlUm  V0TB8  OV  THB  KECHAHICAL  OSKESIS  07  TOOTH-FORMS. 

BY  J.  A.  RYDER. 

In  a  pafier  publi8lie<l  in  tlio  Proceedings  of  the  Academy  of 
Xaturml  Sciences  of  Pbiladelphia,'  in  1878,  I  sought  to  indicate 
the  monies  in  which  the  teeth  of  mammals  were  modified  l>y  means 
of  the  movements  of  their  Jaws  incident  to  mastication,  tli rough 
long  series  of  generations.  I  there  reacheil  the  conclusion  that 
mechanical  strains  ami  impacts  ha<l  probably  Ix^en  the  secondary 
causes  to  which  the  origin  of  the  various  forms  of  teeth  might,  in 
large  measure,  be  attributed.  The  teeth  were  supposed  to  l)e 
plaiitic,  or  at  least  slightly  so,  in  all  stages,  notwithstan<ling  their 
extreme  hardness.  This  view  was  forced  upon  me  by  facts  pre- 
ftented  by  vertebrate  palaeontology,  together  with  my  observation 
thai  the  physiological  act  of  mastication  was  progressively  s|>e- 
ctalixetl,  and  in  each  case  its  degree  of  si>ecialization  was  found  to  be 
io  correri|>ondence  with  the  ty|>e  of  molar  tooth  with  which  it  was 
aM4K.*iatt*4l.  In  the  course  of  mv  studies  it  seemed  clear  t4)  me  that 
the  t4H>th-motlifyin<r  eapacity  reside*!  in  the  powers  of  the  animals 
tl*«mM*iveM,  ami  the  ways  in  which  thev  were  coMJ/'f //»•</,'  acconb 
\U'^  ti»  xUv  kind  of  ro<»d  for  whirh  they  had  a  pielerence,  to  exert 
llH-ir  |Miw«TH.  I  am  aware  that  this  sort  of  ren«^oiiing  nnionnts  to 
».'«\in'^  that  an  animal  ranges  its  own  struetiires  to  vary  in  form, 
l\  tl»e  natural  operation  of  its  own  powers  in  oven*omin;4  rcMisl- 
tnci-H,  whit  h  view,  notwithstanding  its  seeming  improbability,  hss 
lutirr  III  its  favor  than  that  which  holds  that  chance  variations, 
«hi('h  hnvi*  U'eii  of  iK'HetU  to  individuals,  have  been  preserved  and 
trannniitt«'d  to  offspring  and  developed  into  organs  in  the  course 
of  generations  by  the  (Operation  of  the  law  of  natural  selection,  the 
ini|N»rtance  of  which  I  wimhl  Ik?  the  last  to  underrate.  The  latter 
vii'W  givi>«i  US  no  caudal  interpretation  for  so-called  spontaneous 

'  ••On  tli«-  Mrrhiinical  ^irnrM^  of  T«H»niK(»rmH,"  pp.  4.VM0. 

■  Kiiiplmtirnlly  not  wlmlly  nf  their  own  wilN,  lM'r:tU'4«*  the  t»|N'(*inli/Ati(>n 
•<f  ••r.'.tni/ntion  prc!«iip|N»t»4*!<  ii  certain  limitation  in  the|»o\verto  imike  (httice 
ia(i*fl  liy  hAhlt««,  which  hn\r  iH'fonie  phy?«io1o^i(*iil  ehiiractiriititji,  ho 
ititt  the  rliart^e  nindt*  nirt%in<«t  Lnniarckinni**!!!  that  it  thntun  nil  out>*i(l«* 
l«*«ir  f>ut  of  i*onM<h>nition,  no  matter  of  what  character,  is  utterly  fal»«'  on 
Mirntific  i;roun(li  nlonc. 
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variations,  wUich  tbe  view  here  tiilvocated,  in  some  cases  at  least, 
affords ;  though  I  <io  not  wish  to  he  understood  as  saying  that  it 
gives  such  an  interpretation  in  a  large  proportion  or  instances 
where  the  history  of  the  interacting  modifying  forces  are  as  yet 
perhaps  imperfectly  known.  Natural  selection  is  quite  adequate 
to  account  for  the  development  of  an  organ,  or  part,  after  it  has 
made  its  appearance,  but  it  leaves  the  initial  step  causally  unac- 
counted  for,  which,  it  must  be  confessed,  is  tbe  point  where  the 
Lamarckiau  hypothesis  seeks  to  supply  tlie  needed  differentiating 
causes.  The  bap-hazard,  causeless  variation  of  organisms  cannot, 
in  the  natui'e  of  things,  exist;  it  is  contrary  to  all  known  prece- 
dent as  exhibited  in  the  phenomena  of  the  inorganic  world. 

in  studying  the  teeth,  one  is  confkY>nted  hy  a  number  of  large 
series  of  forms  which  clearly  demonstrate  the  fact  that  large  num- 
bers of  allied  species  which  have  succeeded  each  other  in  geologi- 
cal time  bear  a  genealogical  relation  to  each  other.  The  earliest 
forms  of  teeth  being  tbe  simplest,  tbe  later  ones  seem  to  have  been 
derived  from  them  hy  a  process  easily  understood,  if  median ically 
interpreted.  Tbe  tooth  earliest  dcveloi>cd  of  all,  seems  to  have  been 
a  simple  hollow  cone  superimposed  upon  a  nutrient  papilla;  in- 
deed the  enamel  and  dentinal  portion  seems  to  be  developed  from 
its  superBcial  (epithelial)  layers  of  cells  which  elongate  as  they 
grow  and  crowd  together,  becoming  columnar,  whilst  tbe  excess- 
ively hard  salts  of  lime  constituting  the  dentine  aud  enamel  are 
deposited  around  the  columnar  matrix  of  cells  or  odontoblasts  by 
secretion,  leaving  a  fine  tubular  cavity  in  the  centre,  from  which 
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exerted  and  repeated  niilliont,  perhaps  billions  of  times  in  the 
course  of  generations,  be  efTectiial  in  transmitting  the  simple  pri- 
mary form  tu  a  more  complex  later  one,  as  I  have  tried  to  show 
more  fully  in  the  paper  already  cited.  That  a  brittle  inflexible 
•obaUiice  like  marble,  when  in  the  form  of  thin,  rectangular  slabs 
may  be  bent  l>y  the  force  of  gravity  acting  upon  it  |iersistently 
wbiUt  lying  horizontally  for  a  long  time  and  only  supported  at 
two  of  its  comers  diagonally  opposite  each  otiier,  is  proved  by  an 
uld  marble  gravestone  very  much  l»cnt  from  this  cause  and  now 
hvlongiiig  to  the  Academy.  This  phenomenon  it  seems  to  me  is 
no  harder  to  explain  than  the  morphological  phenomena  presented 
hy  the  teeth  of  mammals;  for  my  part,  I  l»elieve  that  both  the 
pbeooroena  in  question  will  most  probably  bear  a  similar  inter- 
|*retatioD. 

1  now  pro|K>se  to  offer  some  new  evidence  based  upon  more 

tcciirale  observations  of  the  mode  in  which  herbivorous  ungulates 

rrunh  and  masticate  their  food.     A  large  living  male  rhinoceros 

lias  atfordetl   me  the  opportunity  to  make  the  observations.     / 

c/i4i/f»ic*//y  ttaw  this  creature  crut<h   itn  JoihI  by  ttwt'fpimj  the  lower 

9H*»larn  of  the  side  about  to  be  brought  intitavtion^  from  without  in- 

'rartitt  njninttt  the  upper  onen;  mcanwliilo  those  on  llic  oilier  side 

<*f  I  be  head  wore  of  course  scurtely  in  contact,  provided  a  con- 

^idvtable  amount  of  food  was  heing  acted  upon  by  the  Hide  in  Unc 

*^t  tbe   inntunt.     This,  1  concluded,  for  obvious  reasonn,  was  iU'tU 

'«  itc-iy  the  nioile  in  which  the  jaws  of  ungulates  were  used  whieli 

^r  tTir  moved  in   lK>th  latend  and  vertical  diiectiouH  in  the  act  of 

^"iit-wini;;  in   other  wordn,  it   Heems   to  be  the  manner  in  which 

^    ticfiinx  is  crfectiMl    in   all    ani«»ognathous   selenodont  mammals, 

^^  Inch  can  U»  deflnitelv  trace<l  to  a  hiinodont  ancestrv. 

It    wdl   1m*  readiU    understood   that  the  above  ohservations  in 
^«»nif  measure  nioilifv  the  coriclusionH  reached  in  my  former  pa|>er, 

*  K:)  which  the  U'lief  was  entertained  that  the  motion  wlii<*h  did  the 
^--^  nifthing  mas  outwards  instead  of  inwards.     From   facts  which  1 

*  *  A«f  gathere«l,  it  now  stvuis  strange  to  me  that  I  should  have  fallen 
^  «ilo  this  niisappreliensit>ii,  since  the  true  nu'tiio<l  promises  t«>  yield 
^^  >cti  a  lM*iter  interpretation  of  the  true  pliiloHophy  of  tooth-uiodi- 

^^iatH»n  by  nuchaiiical  ageiM'ies  than  that  first  otfereil.  It  nin^t, 
k»  <tiiitr\t*r,  here  Ik»  stated  that,  in  no  essential  particular  except 
^■•nt*,  do  I   uUer   mv  former  views.     I    still   hold  the   mandihular 
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ai'ticiilivlions  to  be  the  priitcipal  odontomorphic  centres,  bb  all 
mandibular  movements  are  regulated  from  tlicm  as  axes. 

From  the  fact  ihat  tlic  movements  are  from  without  inwards  in 
eelenodonts  genemlly,  the  outer  eeriea  of  cusps,  in  the  advent  of 
such  lateral  movements,  seem  to  be  most  compressed  laterally 
and  their  tips  most  dcflecied  in  an  inward  direction,  and  1  shall 
therefore  consider  the  cause  as  acting  from  the  outside  instead  of 
from  the  inside  as  formerly.  The  palcontological  evidence  afforded 
by  symborodonls,  where  the  seloiiodont  or  crescrnt-slispfd  cusji 
Brat  appears  in  the  outer  row  of  molar  cusps,  whilst  the  inner  row 
is  still  bunodont,  is  pretty  conclusive.  This  singular  oombinnl ion 
of  cusp  chariictera  is  also  exhibited  by  Tilanolherium,  Patwonyopii. 
etc.  Other  series  of  ungulates  show  the  nimost  synchronous  de- 
velopment of  the  crescent-shaped  cusps  in  liotb  outer  and  inner 
rows,  but  earlier  forms  seem  to  indicate  pretty  iinnnimouiily  that 
the  outer  or  buccal  series  are  the  Drst  to  be  differentiated.  In 
Coryjihodon,  Bgured  liy  Co|>e,'  is  eshibited  the  inward  flesure  and 
flattening  of  the  exterior  rows  of  cusps  of  the  up{>er  molars,  in  a 
perhaps  unparalleled  degree. 

The  change  of  view  is  simply  in  regard  to  the  manner  in  which 
the  moflifyirig  force  is  applied,  and  does  not  change  the  princJ])le 
involved,  which  assumes  broadly  that  the  laiernl  mandibular 
movements  produce  lateral  changes  in  dental  forms,  whilst  on  (be 
other  hanil  reciprocating  ones  produce  autero- posterior  and  poa- 
tcro-nnterior  ones.  Having  definitely  conclu<ted  as  to  the  direction 
of  the  action  of  the  forces,  in  evidence  of  which  a  great  catalogue 
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»nil  o",  the  apii-al  portion 
worn  off  Iwing  rcatorcil  in 
outline.  Tliis  aliotrs  tliRt 
S  lias  l>ceii  Hedected  in  an 
inwnril  direction,  and  indi- 
cntca  tliRt  the  force  o|>erK> 
tive  in  cnuving  the  dL-fivc- 
tiiin  liAS  been  coustnntly 
active  from  one  Aide,  or 
tliat  ui>on  whicb  tiic  large 
arrow  ia  placed  pointing  in 
the  direction  of  the  dotted 
•  line.     The  total  diaplacing 

force  exerted  liy  the  jaw 
moving  in  an  inward  direction  dnring  the  entire  lifetime  of 
the  anitDal  may  l>e  8n|>pO!Hil  to  Iw  rcproflCDtiil  liy  Uiix  arrow, 
plu«  that  of  ita  ami-Htry,  during  the  fxiatcnou  of  wliii-h  the  tooth 
bsa  be«-u  l>rought  tu  itH  |)roiH.'nt  form  liy  the  mechnnical  pniceas 
of  dilfvrcHtiation  iiidiciittHl.  The  miiMcnliir  [lowur  or  cnixhing 
Torw  vxert«^l  by  the  iiiandilinlar  innncleH  'the  coelDcient  of  which 


ii  104  |H>undN  [NT  winnrv  iiic'liofx. 
^lirti'tion  iiii|ii'tit<'d  hy  lli<- loww  nii 
llK-dMV.-ti..ni.rtlH-entircv.-ni>-«llii 
k«  motiiig  inwurdn  ami  obli'incly  i 
C  bv  >i>nit-«liat  oMirinc  face-,  of  llii.- 
-vsaidit  in  the  diriTtion  of  the  <)< 
%-4iwar>lit  II.  In  this  way  tliu  I'uii: 
«=^iuuttil  for,  wliiNt  it  im  hI»i>  nut  t' 


■ti..n.  ll.tw,hion)  in  an  upward 
illtT  nrriiw  pi. lining  u|)wardt  In 
>.  would  t<-nd  wliiltiihiMnandihlc 
iwanli  to  iirt  n^  a  wudgti  upon 
pper  ni<il:ir><.  forcing  them  out- 
ilfd  line  aii'l  arrow  [loinling 
!  of  the  aiiiHOgnathimii  iit  ac- 
Im!  fc)r;;<>lt(.'n,  lliikl  thi'  inflMfnco 


«^f  thin  ]n-cu1 
^srinluiing  miHliDiiiti 
««-«  that  in  n-allty,  i 
■a.  Kltrn. 


Iiinalii: 


ujH.n  the  c 


lUo  t< 


it'iihoiit  elfi'ct  in 
ctli  from  within. 
turk  from  hotli 
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OH  THK  STKDCIUBI  OT  THI  CKIKtAKZEM. 

BT  H.  C.  CHAPMAN,  H.D. 

The  literature  on  tli«  anstomy  or  the  Cbimpanzce  is  mucti  more 
fxtcnflive  tban  that  on  the  Qorilla,  the  animal  having  been  dis- 
sected by  Tyson,'  Traill,"  Vrolik,'  Schroedcr  Van  der  Kolk,' 
Wjman,'  Marshall,*  Eolleaton,'  Wilder,*  Hnxley,'  Giatiolel  and 
Alix,"  Turner,"  Humphrey,"  Broca,"  Macalister,'*  Bischoff," 
Champneys,"  and  others.  It  may  appear,  therefore,  superfluous 
to  offer  the  resalts  of  my  dissection  of  the  ftmale  Chimpanzee, 
Truglodytee  niger,  which  recently  died  at  the  Zoological  Garden 
of  tliis  city.  In  comi>aring,  however,  the  accounts  of  the  authors 
just  referred  to,  it  becomes  evident  that  the  animals  diBseute<l  by 
them  must  in  some  instances  have  been  different  sjiecies  of  Chim- 
juinzces,  and  in  others  that  tliey  exiiibited  individual  peculiarities. 
The  above  accounts  are,  moreover,  often  limited  to  only  poriions 
of  the  body.  Indeed,  the  only  elaborate  modern  treatises  I  have 
seen  are  those  of  Vrolik  and  QralioleU  The  admirable  mono- 
grapli  of  Tyson,  old  as  it  is,  may  still  be  consulted  with  the  greatest 
advantage,  i  jtropose  conBuing  myself  to  a  general  account  of  the 
Cbimpunzce  I  dissected, calling  attention  more  particularly  to  the 
points  in  which  it  differed  from  those  previously  described,  and 
the  general  resemblances  and  differences  between  it  and  the  Qorilla 
and  Man.     The  s|>ectmen  dissected  by  me  was  a  female,  supposed 
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to  he  attout  fire  years  oM,  and  measured  28^  inclies  from  crown 
of  bead  to  sole  of  the  feet.  The  upper  extremity  of  riglit  sidd 
mea^ureil  from  shoulder  to  end  of  middle  finger  18  in.;  the  lowef 
extremity  measured  from  the  head  of  the  femur  to  the  end  of  the 
middle  toe  of  the  right  side  \(i^  inches.  The  hand,  taken  from 
the  wrist  to  the  end  of  the  middle  finger,  measure<l,  on  the  right 
side,  5J  in.  The  right  foot,  considered  from  homologous  points, 
was  5 J  inches  long.  As  in  the  young  Gorilla,  so  in  the  young 
Chimpanzee,  Plates  IX.  and  X.,  the  rcRonihlance  of  the  head  to 
that  of  a  human  l>eing  of  an  uncivilized  race  \h  more  striking  than 
in  the  adult.  The  distinction  between  the  hand  and  foot  in  the 
Chtm|»anzee  is  not,  however,  so  well  marked  as  in  the  Gorilla — 
the  fciot,  superficially  considered,  reseroMing  a  hand.  As  we  shall 
tee,  however,  this  is  only  a  functional  tliffeivnce,  the  lower  extrem* 
ity  in  the  Chimpanzee  terminating  structurally  in  a  foot  Just  in 
the  same  sense  that  a  man*s  does,  all  of  the  a|H>s  and  monkeys 
being  anatomically  hinianous  and  l)i|MMlous,  and  not  quadruma- 
nous.     The  hand  in  the  Chimpanzee  is  larger  than  the  foot 

Crrriral  lUtjion. —  On    ixMuoving  the    skin   I    notice<l  a  well- 

devf|o])e<1  platysma  myoides,  nn<l  so  far  as  I  could  s<'e  this  was 

(he  only  representative  of  the  panniculus  rarnoNUH  muHcle  of  the 

lower  animals,  willi   the  exception,  |HM'haps,  of  a   few  Hcattere<l 

lil»ri*H    in   the  fascia  of  the  hand  corresponding  to  the  pnhnnris 

^»re\  in  of  Man.    The  external  Jugular  vein  was  quite  evident.    Next 

*ti   order  eame  the  HU|M>ifioial  cervical  plexus  of  nerves  and  the 

^terii«»-eleido  mastoid  muscle,  whieh differed  from  that  of  Man  in 

^^*iii«;  divitled  into  sternal  and  eleitlul  p<»rtions,  the  cleidal  portiod 

*^rt<«in«j:  a  little  lower  tliau   the  sternal,  and  the  insertions  )H.*in 

^~  mirtlly  distinel      The  spinal  aeet-ssory  nerve  st'parates  the  tw 

B  vartA  f>f  this  mus«|i>,  and  ditfers  in  this  respect  from  the  dis|>osi*> 

^  if»ii  uiven  l»y  VroUk,  as  well  as  in  the  fa<a  that  its  internal  ro<it 

3  ^■iiis  the  pneuuH»&::iHtri(*.      From  this  latter  nerve  the  superior  an<l 

*    iif«rior  latynijeal  nerves  pass  off  to  supply  the  larynx,  the  inferior 

B*  *m»«»ini!   around  the   hulH*lavian  aitery  on   the  right  side  and  the 

^^«>rta   on   the  left,  as   in    man.     There  was   nothing   particularly 

K^oto-i^al'le   in  the  distrihution  of  th<'  glosso-pliaryngeai,  lingual 

^  »iTitM  li   f*f  the  .'>th,  or  the  liy|H>glossal  nerves,  this  latter  winding 

«^i«iiind   the  ext«Tnal  carotid  artery,  passing  over  the  hy<»i;lossns 

"^liiu-t  le  and  un«ler  the  nnlohv^ud  to  he  IohI  in  the  tongue.     The 

^AigAstiic   WBH    well  de\elop«Ml,  as   also    tin*   Ht\  lo-i>lossus,  stylo- 
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Iiyoid,  uml  8tjlo-iiliarynpeus  miiaclea.  Anteriorly  I  noticed  the 
slerno-liyoid,  Bterno-tliyroid,  and  ihyro-Uyoi(I,and  the  little  crico- 
thyroid artery  ])aB8ing  acrosB  the  crico-thyroid  membraDe. 
Laternlly  the  omohj-oid  muscle  was  well  developed.  It  was  held 
in  |iosition  by  the  little  band  of  the  cervical  fascia,  and  Bcrve<l, 
witli  the  etemo-oleido  mastoid  muscle,  to  divide  the  neck,  topo- 
graphiuallj'  si>eaking,  into  the  triangles.  I  noticed  that  the  musvle 
sometimes  called  the  omo-icrvicalis  was  well  developed.  This 
muscle  arises  from  the  transverse  process  of  the  atlas,  and  is 
inserted  into  the  clavicle;  it  was  very  pro i«rly  described  by  Tyson 
as  the  elevator  of  the  clavicle.  It  hus  been  found  in  Man  as  an 
anomaly.  Very  human  in  its  ap]>earflnce  was  the  di8]>ositioi]  of 
the  phrenic  nerve  lying  upon  the  scalenus  nnticus  muscle,  and 
coming  from  the  3d  and  4ih  cervicals.  The  muscle  separated  the 
subclavian  vein  from  lUe  artery,  and  between  it  and  the  scalenns 
medins  ihe  brachial  plexus  emerged.  The  whole  cervical  region 
was  strikingly  human  in  its  disposition,  and  with  the  exceptions 
of  the  Bterno^Ieido  mastoid  muscle  being  divided  into  two,  and  in 
the  presence  of  an  omo-cervicalis  muscle,  the  neck  of  the  Chim- 
I>anzeG  would  serve  the  surgical  anatomist  as  material  for  a 
demonstration  quite  as  well  as  that  of  a  Unman  being.  On  raising 
the  clavicle  the  siibclavius  minor  and  coracoid  ligament  were 
seen  well  develojied ;  the  pectoralis  muscle,  however,  presented  a 
difference  from  that  of  Man,  as  it  arose  from  the  2d  and  3d  ribs, 
and  was  inserted  into  the  licail  of  the  humerus.  The  axillary 
region  wus  very  human  in  its  npjMiarnnce;  the  anterior  and  (tos- 
»a   Uh:   i 
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(Mirvil  with  tlie  same  muscles  in  man.  In  the  forenrm  the  prona- 
t<»r  railii  It-rcs  aroHC  hy  two  heads,  the  median  nerve  pafising  be- 
twit'u  i\wm  as  in  Man,  whereas  I  found  only  one  head  in  the 
Gorilla.  The  |)almaris  iongus  was  well  develope<l :  whereas  it  was 
atii»eiit  in  the  G«>rilla  I  dissected.  Flexor  subliniis  digitorum  and 
prufundiis  were  more  split  up  than  in  Man,  but  as  a  whole  there 
was  DO  marktsl  diffori»nc*e  U^tween  them  and  thos(>  of  Man.  The 
flexor  longus  |»ollii'iM,  joined  I  to  the  perforator  of  the  index,  was 
to  a  certain  extent  ditrerentiated  from  the  flexor  profundus  digi- 
toruni,  its  tendon  pasHe«l  U*tween  the  two  headH  of  the  flexor 
hrvvirt  pollicis.  The  other  musi'les  of  the  thumb  and  those  of  the 
little  finger  com|mred  fuvonibly  with  those  of  Man  ;  the  lumbri- 
ralr<4  were  large.  The  supinator  longus  arose  from  the  humerus 
much  higher  up  than  iu  Man.  The  extensor  ossi  metaearpi  pol- 
liciH  tcrminatcsl  in  two  tendons;  the  secundii  internodit  pollieis 
wai«  pret»t*nt,  but  there  wan  noexU*nsor  primi-inteiiKHlii.  I  found 
thin  uiu«»ele,  however,  in  the  (i<»rilla.  The  extensor  indieis  and 
rxiensor  minimi  di<:iti  terminated  in  their  reNpiH-tive  <ligits  MJnuly, 
«lK*n*aH  in  the  lower  monkey h  the  mid<lle  linger  is  supplie<l  by 
a  blip  fnim  the  indieis  and  the  ring  linger  with  one  from  the 
mininii  di-^iti  in  addition  to  the  tendons  of  the  extensor  <*ouiniu- 
liiv  Aeeording  to  some  HnntoiniHts  the  extensor  indiens  in  the 
rtiimpaii/ee  nnpplies  both  index  and  middle  rnii;(*rs.  The  <Miini- 
panzei*  M*«-m<»,  fioni  the  above  lirief  sketch  of  the  nln^«cu!:lr  sys- 
*.<in 'tf  t lie  upper  extremity,  to  be  closer  allied  to  Man  than  the 
(•(xdla,  inasiiinch  as  the  pronator  arises  by  two  heads  nnd  in 
bitting  a  palmaris  longus  and  a  flexor  loui^ns  pollicis,  but  it  (litters 
from  the  Gorilla  Hn«l  Man  in  that  the  extensor  ossii  metaearpi 
di%ideik  into  two  U*nd«)ns,  antl  in  there  being  no  extensor  priini  in- 
tein(>*lii   polliei^. 

L*'U'*r  Ejtrrmihj. — Traill,'  in  his  aceounl  of  the  rhimpan/ee, 
fiv:nti-«  a  innsele,  uhiili  he  called  the  seannoriii^,  rising  from  the 
ihiim  an<l  in«*crt«sl  into  the  femur.  This  niUM-lc  np|N*ars  to  me  to 
I H- •limply  a  part  of  the  glutens  minimus.  Acconling  to  Vrolik' 
itie  teUMir  vagina*  fem«>ris  had  lH*en  confounded  with  the  so-called 
^'anMiriuN  b\  Traill,  but  in  niv  sp<^*inien  the  former  muscle  was 
'^«r%  ««-ll  dcvehi|N*d,  nnd  I  should  not  have  notieed  any  thini;  par- 
^<4'iil;ii  alsMit  the  t:bit«'ns   had   not  a  portion  of  it    beeti  described 

'  Tmni.  -)..  ri7.,Pljilr  I.  V\JL.  I. 
'  Vn>lik.  «;».  ^U.^  p.  *Jl. 
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scparatel;  as  tlie  seanoorius.  The  rotators  of  the  tliigh  were 
present.  The  adiliiclors  are  five  in  number.  Th«  Bemlmem- 
branoaus  antl  semiteiKtinoeus,  as  in  the  Qorilla,  hardly  deserve 
names  eharaclerietic  of  their  homologues  in  Man,  as  they  are  quite 
muscular.  The  gracilis  is  very  targe.  The  aarloiius,  however, 
rather  slender.  There  was  a  well  developed  impliteus,  but  no  plan- 
taris  muscle.  The  soleiis  arose  by  the  fibular  head  only.  As  re- 
gards the  anterior  aspect  of  the  leg,  the  tibialis  amicus  splits  into 
two  tendons,  the  extensor  loiigus  digitornro  was  present,  but  the 
BO-callcd  peroneiis  tertiua  was  alisent.  The  extensor  longus  liallueis 
and  extensor  brevis  digitorum  were  well  developed,  as  also  the 
peroneus  longus  and  brevis  on  the  fibular  side  of  the  leg.  The 
flexor  acccBsori US  was  absent.  The  flexor  brevis  digitorum  supplied 
the  second  and  third  toes  only,  the  tendinous  slips  for  the  fourth 
and  fifth  came  from  the  flexor  longns  digitonira ;  whereas  in  the 
Qorilla  the  slip  for  the  fifth  came  from  the  flexor  longus  hallucis. 
In  the  Chimpanzee  the  slip  for  the  fifth  toe  is  very  delicate,  and,  like 
that  of  the  Gorilla,  is  not  perforated.  There  is  quite  an  intimate 
union  between  the  filires  of  the  flexor  longus  hallucis  and  digitorum. 
Tlie  special  muscles  of  the  minimi  digiti  and  hallux  are  well  devel- 
oped, and  in  addition  to  the  ordinary  flexor  brevis  hnllucits  I  noticed 
adeltL'atemuscularsllparisingfrom  thecalcaneum  in  common  with 
the  flexor  hrevis,  which  was  inserted  into  the  phalanx  of  the  hal- 
lucis.  Its  action  was  to  Sex  the  hallux.  This  little  slip  was  also 
seen  in  the  other  foot.  So  far  as  I  know  it  has  not  been  des(;ribe<l 
before  in  the  Chimpanzee.     There  was  no  transversua  pedis.    The 
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Arranged  in  the  form  of  a  V,  as  in  man,  and  not  a  T,  as  has  been 
found  to  l>e  the  case  in  otlier  specimens.  The  parotid  gland 
was  large,  the  duct  of  Steno  crossed  the  massetcr.  The  submax- 
illary was  absolutely  very  large.  The  stomach  was  very  human 
in  shape.  The  length  of  the  small  intestine  was  eight  feet,  that 
of  the  large  two  and  a  half.  The  vermiform  appendix  measured 
«ix  and  a  half  inches.  The  Peyer's  patches  in  small  intestine 
were  very  striking.  There  are  no  valvuhe  conniventes.  There 
wa4  nothing  |)eculiar  about  the  spleen  or  pancreas;  in  reference 
to  the  liver  the  quadrate  lol)e  was  not  well  differentiated,  and  the 
caudate  lobe  was  thick  rather  than  caudate.  I  noticed  an  inter- 
eftting  fact  in  reference  to  the  peritoneum  :  When  the  great  omen- 
tum was  raiseil  the  transverse  colon  was  seen  to  be  attached  to  its 
UDiler  surface,  as  in  Man  ;  whereas  in  other  monkeys  and  the  lower 
mammals  the  transverse  colon  is  quite  separate  from  the  great 
uiDeutum.  This  condition  is  also  seen  in  the  human  fcetus,  but,  as 
development  advances  in  it,  the  peritoneum  covering  the  trans- 
verse colon  lieoomes  adherent  to  the  great  omentum,  and  ultimatel}* 
in  Man  appears  as  one  structure.  In  this  n's|>ect  the  Chimpanzee 
igri*eM  with  .Man  and  differs  from  the  monkeys.  I  do  not  know 
nh*  th(T  this*  dihpohition  has  Ik-tu  observed  before  in  the*  Chim- 
l*aiiz<*f  or  the  other  anthropoids.  I  8UM|>ect  the  sanit*  disposition 
obtaiuH  in  the  Gorilla. 

lif^'ptrafunj  and  Cirrulatory  Syf^lems. — .\s  is  well  known,  in 
tbe  mah*  rhinipanztH.*  and  \\\v  other  anthropoids,  lUv  ventricles  of 
till-  larynx  are  enorniouMly  dilated,  these  pouolies  extending  up 
into  the  neck,  even  un<1er  the  trapezius  muscle  and  over  the  breast 
into  the  axilla*.  Noticing  during  life  that  the  voice  of  the  female 
rhiiu|»anzee  was  so  much  weaker  than  her  mate,  1  wan  prepared 
to  find  thene  ventricular  |M>uches  very  ru<limentary,  <'ven  if  devel- 
o|««l  at  all.  Acconling  to  some  anutomihtH  these  pouchcN  have  no 
iijfluen<*e  upf»n  the  voire. 

The  |H»ut-heM,  however,  exten<led  even  in  tlie  female  up  to  the 
li)oi«l  bone  and  b.iHe  of  the  tongue.  The  crico-tliyroid,  thyro-ary- 
tcnoid  rriei>-arytenoid,  lateralis  and  posticuH,  and  arytenoid  muH- 
elen  were  well  <levelojK'd.  The  inferi(»r  vocal  conl,  or  more  pro|K»rly 
viKal  membrane,  was  of  a  triangular  Hliape,  and  quite  diHtinguinh- 
tl-le  fftim  the  remaining  part  of  the  nnicouH  menibraiie.  The  right 
lung  wan  ilivided  into  three  1oIk>n,  the  left  into  two,  as  in  .Man. 
1  noticed  that  the  left  carotid  and  left  Hu))clavian  arteries  came 
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off  from  ft  cornmon  vessel,  &  short  innominate,  differing  in  thin 
respect  from  the  Gorilla  and  Vrulik'it'  Chimtinnxee,  which  in  tint 
disposition  of  its  greiit  blooilviisaels  in  liko  that  of  Man. 

Gvnilo-urinarii  Organn. — llelieving  that  the  transitory  stages 
throngh  which  a  human  being  passes  iu  utero  are  often  perms* 
nenlly  retained  through  life  in  the  lower  animals,  it  appeaml  to 
me  lliat  the  best  way  of  determining  llie  question  as  to  whether 
the  Chimpanzee  had  the  externnl  and  internal  labia  of  the  human 
fcmide  WAS  to  compare  my  specimen  with  a  human  female  fstua. 
The  opportunity  of  examuiing  two  negro  fostuaes  about  Ovc  months 
ohl,  presenting  itself  ut  the  same  time  that  I  was  dissecting  tbc 
Chnnpnnzee,  I  i:ompared  the  generative  apparatus  of  ail  Ihixie,  mid 
I  am  suiieGcd  thut  they  are  morphologically  esBcntially  lh<  samt, 
for  in  the  Chimpanzee  there  is  a  well-devolojicd  clitoris,  i^itb 
fienum  and  propHce;  below  the  frenum  the  internal  labU  arc 
uiidistinguislmblo  fV«m  the  external,  and  these  latter  are  nn> 
developed  above  the  clitoris.  The  whole  api>earjuice  of  the 
uterus,  vagina,  and  ovaries  in  the  Chimpanzee  is  also  aimUar  to 
the  internal  organs  of  th«  human  fojius.  The  bladder  was  large, 
and  the  Icidneys  resembled  those  of  man  in  their  form,  and  dif- 
fered from  that  of  the  Oraug  in  having  more  than  one  papilla. 

The  Brain. — The  brain  of  the  Chimpanzee  has  been  described 
by  several  anatomists,  ami  figured  by  Tyson,  Tieduiann,'  Vrolllc, 
Schroeder  van  der  Kolk,'  Qrutiulet,*  Ruileston,  Marshall,  Turner, 
Bischoff,  Broca,)uid  others.  As  the  existence  of  a  "  posterior  lobe, 
posterior  cornu,  and  hippocampus  minor"  in  the  brain  of  the  Chim- 
panzee and  other  apes  and  monkeys  gave  rise  to  a  memoraltlc  dis- 
cussion some  years  ago,  it  was  with  great  interest  that  I  haslcned. 
as  soon  as  possible  after  death  (3  few  hours),  to  open  the  akall  of 
the  Chimpniizee,  and  to  examine  the  brain  in  tntu.  The  brun 
weighed  10  ounces  10  grains.  1  cimfcss  to  my  great  surprise,  1 
found  the  cerebellum  uncovered  by  the  cerebrum  to  the  extent 
shown  in  the  illustrations,  Plate  XI.,  Figs,  I  and  2,  and  XII.,  Figs. 
1  and  3, and  rcmcmi>ering  Prof.  IIuxlcy'acHticism  that'  "hiswrror 
must  become  patent  even  to  himself  if  he  try  to  replace  the  bnun 

1  Vrfilik,  op.  eit.,  PUW  VI.  Fig.  4. 

'  Philoa.  TmnasclloDS,  1816. 

■  Schroeder  Vui  drr  Kolk  anil  VroUk,  Awslerdsm  VerhandetiogeD,  1M0l 

'  Plis  cerebraux  de  I'  Humme,  1854. 

'  Hsn's  Place  lu  Naiure,  p.  »7. 


within  the  rruiUI  (.-tiainbcr,"  1  tlU\  «o,  nml  yet  the  t-crcbctlum  ro- 
nainvd  uiMOvercd.  U  it  possible  that  in  my  yoniig  Temalo  Chlm- 
)«nx««  tb«  |MMtvrior  lobe  lnu\  not  attained  ila  full  growth,  or  that 
ift  •<>iD«  Cliinipnnzi'c*  tliir  |ioiit«rii>r  Inbc  covers  the  OiTvtwIlani, 
aad  in  uUwn  itdiwanot?  Arruriliiig  to  I'ror.  Huxley,  this  is 
tb«  CAM  stDofl];  tlip  Ribbons,  for  in  reforriiig  to  the  Slamang,  he 
Mjra:  this'  "  U  reuiarkablu,  for  the  short  poslorlor  lobeit  of  Urn 
eerdirnm  wblvti  in  UiU  knlhmpomor|>hniis  ftpc  <lo  not  OvcrUp 
tbe  crrobellam,  m*  they  do  in  all  tlit.'  olhcrH."  On  tltv  other  hand, 
Vmt.  Ultclioff  oljMrvos  In  his  Ufitragr  od  t)ie  Ilylobales,  '■  l>a- 
l[i>l|frti  kann  ich  Flower  und  Huxley  daiin  uk-ht  WUtSmuen  da* 
die  blntcreu  Lapi>un  dca  groMaen  Qi-hlrna  elui'^  tehr  bcmtirkcDv 
orrtJin  RMluctioo  g<!gun  dio  dcr  tiehime  der  anderon  Anthro- 
(iliidcii  dariu  sei|[fD,  daui  ale  <laa  klelii«  Qtrhirn  uicht  luehr  vtitll{{ 
tnlniktita.  Bei  mi-iiiein  Hylohatua  iat  dna  ktelne  CJehim  v«IUlLnd> 
log  darcb  die  Hiut«rlnp|K'ti  dua  gro«>eu  Uchiriiit  hotlet^kt.'"  It 
appear*  to  me  more  likely  that  in  eomo  Oibbona  the  cerebellum 
t*  corerctl,  and  in  others  not.  tbau  thnt  such  umiiiviit  anatominta 
a*  rrofeaaora  Huxley,  I-'lowi>r,  and  Binohoir HtH)uld  Iw  oppOHetl  in 
rafvtvficv  to  a  men-  muttvr  of  uliaervBtion,  and  so  with  regard  to 
lli«  dlreraity  fif  opiniou  as  to  the  cerebellum  Iteiii);  covered  by 
Ibc  poat«riur  lobca  of  the  cerebrum  In  the  Chim]Kinxi'€. 

According  to  Huxley,  Kollcston,  Alarahall,  Uratiolut,  etc.,  the 
mrebellum  la  covereil  by  the  ocrebritm  In  the  Cliimpanxee. 

In  Ibc  flgurva  of  the  Cbttnpaniteo  given  by  Tysou,  Tiedemnna, 
Vrolik,  MvtiruvtUr  Vandvr  Kolkand  Vrolik.lliu  eerehellum  i*  un- 
rovereil  bj  tliir  |iost<-rior  lobes  of  the  evrobrum.  Tiedeuinon 
uya:  "TIte  limmlspheres  of  the  brain  are  relatively  to  the  otitoal 
■WTow,  ineitulla.  eerelwlluui,  etc.,  •mailer  tliun  In  innn."  Ao- 
ig  to  Vrolik,  tbo  Chiinpauaee  braiu  la  dUtingulshed  from 
i,'*parUD  moindro  doveluppement  dva  hcnikphures  du 
lU  i|Ul  u«  nioouirrviit  tout  le  eorTelet.'"  Uratiolet,  in  refer- 
ring Ui  ll>«  Dguiva  of  tliu  brain  of  the  Cblmpaniee,  lu  Heiirucder 
Van  der  Kotk'«  ami  Vmllk'a  paper  in  the  Anialvrdaui  Vcrhandulin- 
ivn  for  IK|y,spcnkii  of  Utr  brain  as  being  "  profondeinentalTaia^." 
NvW,  wlille  th«M  «tnlBenl  auntomiatandinlt  the  JualnesM  of  (I rati- 
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olet's  criticism, yet  they  observe  in  their  "Note  aur  I'encephale 
de  I'Orang,"  in  the  Amslerdam  Yerslagen  for  1862,  page  t, 
"  A  vrai  dire,  ce  lobe  post^iteur  ou  occipital  iie  ae  prolongc  pas 
autant  que  chez  I'boinmc;  il  ne  recouvre  pas  si  bieo  Ic  cervelct,  du 
nioina  il  no  la  cache  pas  compIStement  surtoiit  vers  lea  cot&;  mais 
il  n'y  a  rien  1&  dedans,  qui  nous  emp4che  de  lui  donner  le  nom 
qui  lui  est  dil.  Par  rapport  au  d^veloppcmcnt  du  cervelet,  nous 
ne  croyons  pas  faire  une  chose  inutile  en  rappclant  que,  d'aprca 
les  mcBurea  que  nous  avone  publics  en  1849,  le  cervelet  du  Chim- 
pana^  et  de  I'Orang  eat  proportionnellemcnt  plus  grand  que  celui 
de  I'homme.  Ccla  doit  avoir  une  certaine  influence  sur  la  maniere 
doDt  il  so  trouve  pour  une  partie  &  d&ouvert  chez  ces  animaus 
qui  ont  lea  lobes  occipitaux  moins  ^lendtis  que  ceux  de  rhomme." 
Tlieir  plate,  Fig.  1,  giving  the  brain  of  tbe  Ornng,  shows  quite 
plainly  the  cerebellum  partially  uncovered  by  the  cerebrum.  In  my 
Chimpanzee  tbe  cei-ebetlum  was  extremely  well  developed,  as  may 
be  seen  from  Plate  XL,  Fig.  2.  Should  future  investigation  show 
that  the  poaterior  lobes  of  the  cerebrum  do  not  invariably  over- 
lap the  cerebellum,  as  in  the  Chimpanzee  dissections  juat  referred 
to,  and  in  tbe  Orang  of  Trolik  and  Gibbon  of  Huxley,  it  will  only  . 
be  another  instance  of  the  truth  that  the  lower  monkeya  in  some 
respects  are  more  nearly  allied  to  man  than  the  Anthropoids,  for 
I  have  found  the  cerel>ellum  entirely  covered  by  the  cerebrum  in 
the  genera  Macacua,  Cynocepkalug,  Semnopilhecug,  Ateleg,  CebuSy 
etc.  Prof.  Huxley  observes,  "  if  a  man  cannot  see  a  church,  it  is 
preposterona  to  take  hia  opinion  about  its  altar-piece  or  its  painted 
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the  CliimpAnaKee  as  it  was  that  the  cerebelliini  was  relatively  to 
the  cerebrum  very  much  ileveloped,  Plate  XII.,  Fi*;.  1. 

Of  late  years  the  convolutions  of  the  human  brain  have  been 
very  carefully  descrilted,  and  compared  with  those  of  the  lower 
animals;  among  others,  by  Bischoff,  Eckcr,  Qratiolct.  Pansch, 
ant!  Ilttsche.  And  through  the  development  of  the  theory,  based 
upt>n  pathological,  experimental,  and  comparative  anatomical 
facts,  that,car/(frt/r/>art7>(/i},  the  grade  of  the  intelligence  is  propof- 
tional  to  the  number  and  complexities  of  the  gyri  and  sulci,  the 
comparison  of  the  brain  of  an  anthropoid  with  that  of  Man  l)e- 
comea  very  interesting.  So  far  as  I  know,  the  first  distinct  state- 
ment that  the  convolutions  are  most  numerous  in  the  brain  of 
Man,  and  that  his  su|)erior  intelligence  is  due  to  this,  is  to  Iks  found 
in  the  works  of  Kristratus,  as  quoted  by  (}alen.  In  IfHU  Willis 
cmlle^l  attention  to  the  lower  animals  having  convolutions,  though 
fewer  than  Man,  and  that  certain  animals,  like  monkeys,  had  more 
of  them  than  carnivorous  ones,  etc.  Vicq.  I>*Azyr,  in  1789,  noticed 
the  want  of  svmroetrv  in  the  convolutions  in  the  brain  of  Man. 
In  1194  Malac*anie  called  especial  attention  to  the  convolution 
known  as  the  gyrus  fornicatus.  Tiedenuuui,  in  l8ir»,  treate<l  of  the 
^levelopmcnt  of  the  convolutiouH.  Wliili*  undoubtedly  the  annto- 
ini>»tA  Junt  referre<l  to  may  be  rtiiid  to  have  begun  the  study  of  the 
^•<»nvolutionft,  nevcrthcleHS  it  appears  to  me  that  the  credit  of  a 
»yot4'inatic  study  of  the  folds  and  fiMsures  in  a  ^roup  of  aniuials, 
th<*  cunipariHon  of  such  with  thoHc  of  Man,  and  the  extension  of 
•urh  iiivfHtigation  to  tlu*  mammalia  generally,  U^loui^s  to  Prof. 
Kii'hard  Owen,  who  in  1J533  diHtinguislied  in  the  Fclidie  the  folds 
l»y  lettt*rM  and  the  fiHsures  by  figures,  and  what  is  niorv,  named 
them.  In  1S42  bin  views  wen*  much  extended  in  the  hvlurfs  de- 
livtTwl  at  the  K«>yal  <'ollege  of  Surj^eons,  when  the  liomoIo<2ouH 
<*f»nvolutionH  wtTc  brought  out  strikingly  iu  ttu*  diagrams  by  eol- 
^nn.  Leaving  this  little  liiHtorical  digression,  and  returning  to 
the  brain  of  tlu*  Cliimpanzee,  1  think  it  may  be  stated  that  in 
mo^i  of  the  H|K*<*imenH  examined  ho  far  all  of  the  convolutions  and 
fi<«^ureH  (lescrilMMl  in  the  human  brain  can  be  identified.  There  is 
tio  difDculty  in  reiMiguizing  the  four  lobes — the  frontal,  parietal, 
<Mn*ipital,and  temporal,  Plate  XL,  Fig  1;  Plate  XII.,  Fig.  1.  The 
central  bdn?  or  inland  of  Keil,  which  is  very  slij^htly  convolute*!, 
in  entirely  conci*aled  in  the  (Miimpanzee.     The  frontal  lol>e  exhi- 
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bits  the  upper,  middle,  and  lower  frontftl  con  volutions,'  separated 
by  the  upper  and  lower  frontal  fissure,  the  latter  passing  into  tlie 
vertical  frontal  (precentral).  The  central  fissure  (Rolando)  is 
well  marked,  a  little  more  forward  in  the  Chimpanzee  than  in 
Man,  separating  the  anterior  and  posterior  central  convolution*. 
The  fissure  of  Sylvius  is  in  such  relation  with  tlie  interparietal 
and  temporal  fissures,  that  the  supra-marginal  and  angular 
convolutions  are  identical  with  those  of  Man.  The  "ascending 
branch"  of  the  Sylvian  fissure  also  passes  in  between  the  middle 
frontal  and  precentral  flsBurea  as  in  Man.  The  first,  second,  ant) 
third  temporal  convolutions,  with  the  first  and  second  temporal 
flasures,  are  as  distinct  in  the  Chimpanzee  as  in  Man,  and  the  con- 
tinuity of  the  occipital  and  temporal  lobes  through  the  tower 
temporal  convolutions  (3d  and  4th  plisile  passage  of  Gratiolet) 
is  as  unbroken  in  our  ape  as  in  the  human  being.  Further,  the 
three  convolutions  of  the  occipital  lobe,  with  its  transverse  occipi- 
tal and  inferior  longitudinal  fissures,  do  not  present  any  very 
marked  dilTerences  from  the  homologous  structure  in  Man.  Up  to 
this  point  I  believe  I  have  made  no  statements  in  reference  to  the 
fissures  and  convolutions  of  the  brain  of  the  Chimpanzee  whicb 
have  not  been  substantially  made  before.  There  has,  however, 
been,  and  is  still,  a  diversity  of  opinion  in  reference  to  the  parts 
of  the  occipital  convolutions  which  bridge  over  the  external  per- 
pendicular fissure,  which  seems  to  be  a  continuation  of  the  internal 
perpendicular  or  parieto-occipital  fissure.  The  convolutions  which 
I  have  referred  to  above  as  the  upper  and  middle  occipital  convo- 
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opper  occipital  convolution  in  Man  being  more  superficial  than  in 
the  ape.  The  upper  occipital  convolution,  according  to  Huxley 
tnd  Gratiolet,  is  absent  in  the  Chimpanzee,  but  has  been  found 
tt  least  on  one  side  in  the  specimens  described  by  RoUeston, 
Marshall,  Tomer,  and  Broca.  The  upper  and  middle  occipital 
convolutions,  so  far  as  I  have  been  able  to  compare  them,  seem  to 
correspond  to  the  convolutions  described  under  the  names  of 
^Plis  de  passage,"  "  Bridging,"  *' Annectant  gyri,"  and  "Obere, 
innere  und  aussere  Schcitelbogen-Windungen."  The  only  other 
peculiarity  thtt  I  noticed  in  the  Chimpanzee  was  in  reference  to 
the  parieto-occipital  fissure  of  the  right  side,  which  did  not  reach 
the  calcarine,  being  separated  b}'  the  ^^tleuxieme  plis  du  passage 
interne**  of  Gratiolet,  and  that  on  both  sides  the  calcarine  fisnure 
passed  into  the  hippocampal,  so  that  the  gyrus  fornicatus  did  not 
pass  into  the  convolution  of  .the  hippocampus  as  in  Man.  In 
thi*  latter  respect,  however,  Ateles  Panisrun^  one  case  of  /fy/o- 
6a/«'j>,  and  Turner's  Chimpanzee  agree  with  Man  and  disagree 
with  all  the  other  monkey's.  The  mesial  Ride  or  the  base  of  the 
brain  did  not  present  an3'thing  very  dirfi^rent  from  Man,  so  far 
as  they  were  susceptible  of  examination.  The  nerves  coming 
from  tlie  base  of  the  brain  were,  however,  relatively  very  large. 
Willi  all  deference  to  Prof.  Bisehotf,  I  cannot  agree  that  the 
'*  Klufl  zwisehen  der  hohen  Rntwicklung  der  (frorishiruwiixlung 
(l«'!i  M«*iisehen  und  derjenigen  den  Orang  oder  der  rinnipans<5  liiHHt 
"ii'h  nieht  auRfullen  <lureh  Ilinweisuiig  auf  <lic  Kluft  zwischen  der 
Kntwirklung  dicHer  Wiiidungcn  zwiHchen  dem  ()rango<ler  (Mum- 
|iaot^  und  Lemur.  Letztere  xni  auRgefulIt  dureh  die  zwisehen 
beideu  liegenden  Arten  der  Affen.  Die  Ausfiillung  der  erntercn 
mu^ii  no4'li  gefunden  werden.**'  On  the  contrary,  it  appearn  to  nie 
that  on  the  whole  the  gap  lK>tween  the  brain  of  the  Chimpanzee  and 
Min  i«i  less  than  that  between  the  (Miinipanzee  and  the  lower 
monkeys ;  and,  though  it  \h  not  generally  considenMl  ho,  that  the 
hrtin  <»f  the  <*himpanzee  resembles  that  of  Man  <|uito  as  closely 
m  that  of  the  Orang. 

lUitum^. — In  considering  the  Chimpanzee  in  the  totality  of  its 
organization,  it  ap|)ears  to  mo  to  l)e  as  closely  allied  to  Man  as 
the  Gorilla,  but  it  must  be  rememlK*rcd  that,  like  it,  in  the  absence 
of  certain  muscles,  etc.,  the  (Miimpanzee  and  Gorilla  are  lK>th  less 
like  Man  than  the  lower  monkeys. 

*  Die  GrosshlmwlDdungen,  p.  403.     Munich  Absnd.  186S. 
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Marcs  4. 
Mr.  Thos.  Mbehan,  Vice-President,  in  the  chair. 
Thirtf-eix  persons  present. 

March  11. 
Tlie  Preeideot,  Dr.  Rubchenbesoer,  in  the  chair. 
Forty  persons  present. 

The  Tollowing  papers  were  presented  for  publication  :^— 
"  On  the  Nudibranehiate  Oasteropod  MoUusca  of  the  North 
Pacific  Ocean,"  by  Dr.  R,  Bergh. 

"On  the  Yariability  ot  Sphseria  Quercuum,  Schvr.,"  by  J.  B. 
Ellis. 
The  death  of  Dr.  J.  U.  McQuillen,  a  member,  was  announced. 

Note  on  Opuntia  prolifera,  Eng, — Mr.  Thomas  Meeham  ex- 
hibited specimens  of  proliferous  fruit  of  this  species,  sent  by 
Mr.  Jackson  Lewis,  of  San  Jose,  California.  The  fruit  of  ttiree 
years  ago  were  still  fresli  and  green,  and  ttiese  produced  other 
fruit  immediately  succeeding  the  last  year.  Mr,  Meehan  remarked 
that  similar  cases  were  on  record  in  Masters'  "Teratology,"  and 
in  connection  with  this  species  in  Brewer  and  Watson's  "  Flora  of 
California."  "The  latter  authors  state  that  the  proliferous  fruit  are 
always  sterile;  but  in  cutting  open  twenty  from  those  exhibited, 
s  fuiiuO  nitli  !L  [ji;L-r<.'ct  sued. 
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oat  of  the  otlier,  and  is  in  a  great  degree  co-relative;  and  yet  they 
are.  in  a  great  measure,  antagonistic  forces,  and  it  is  as  useful  to 
rr-eognize  them  as  such,  as  to  note  the  distinction  between  leaf — 
hlade  and  |ictiole,  or  liber  cells  and  wood  cells.  Assuming  the 
distinction  between  these  two  forces,  we  are  able  to  express  the 
true  character  of  this  abnormal  formation.  The  repro<1uctive 
force  after  influencing  structure  towards  its  especial  object,  had 
lieen  again  subjected  by  the  growth,  or,  more  properly,  vegetative 
forct*,  and  it  was  thus  enabled,  though  in  an  imperfect  manner,  to 
continue  in  the  line  of  its  especial  function.  Of  course  all  of 
these  distinctive  |>owers  in  plants  come  down  ultimatol}*  to  vary- 
ing phnHcs  of  nutrition,  and  in  this  direction  we  are  to  look  for 
the  secret  whereb}'  nature  is  enabled  to  make  up  the  innumerable 
forms  and  conditions  of  living  things. 


March  18. 

The  President,  Dr.  Rusohenberokk,  in  the  chair. 

Twenty-nine  persons  present 

The  fleaths  of  the  following  mcml)ors  were  announciKl:  J.  H. 
Knight,  H.  S|H.*ncer  Miller,  Clement  iU<idlc,  Henry  J.  Williams. 


Ma  urn  25. 

The  PrcHident,  I>r.  UrsriiENiiKKOKK,  in  the  chair. 

>*eventy-three  per.sons  present. 

-f\  pa|M*r  eutitltsl  "  Notes  on  Amphiuuia,**  by  Dr.  11.  i\  (Miapman, 
*^^  presented  for  publication. 

'••dw.   D.  Co|)e  was  elected  to  fill  a  vacancy  in  the  Council, 
^"H-.t  by  the  death  of  Dr.  J.  H.  McC^uillen. 

^^'m.  L.  AucliincloHs  and  .loM'pli  Mcllors  were  elected  nieml>orH. 
^^"in.  II.  Lcggctt  <)f  New  York,  John   M.  Coulter  of  Hanover, 
'*^*-»   and  Ueorge  Huntham,  F.L.S.,  of  London,  were  elected  cor- 
udentH. 
^«  following  were  ordered  to  l)e  publiHhed : — 
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«B  THB  VAUUIUTT  07  BPHXBU  QUEECimt,  Behw. 
BY  J.  B.  ELLie. 

Among  the  Sphteriaceous  fungi  of  Southern  New  Jersey,  no 
species  perhaps  ia  oftener  met  with  than  Sphseria  Quercuum, 
Schw.  And  perhaps,  it  might  lie  added,  no  species  is  more  diffi- 
cult to  define  and  classify.  Fries  includes  it  among  the  "  Confiu- 
entee,"  remarking  ^Elcnch.  ii.  p.  84)  that  many  species  of  that 
section  approach  very  near  to  the  Dolhideas.  Berkeley,  in  "  Gre- 
villea,"  places  it  in  Melogramma,  taking  that  genus  doubtless  as 
defined  in  his  Outlines  of  British  Fungology,  p.  391,  and  by  Fries 
in  Sum.  Y^.  Scan.  p.  386.  Tulasne,  however,  who  had  exam- 
ined this  species,  did  'not  include  it  his  genus  Metogramma  (see 
his  Selecta  Fungorum  Carpologia,  vol.  ii.  p.  81). 

On  examining  the  two  genera,  Metogramma  and  Dolhidea,  it 
will  be  seen  that  there  are  no  salient  and  unmistakable  characters 
by  which  they  may  be  distinguished.  Tulasne,  1.  c.,  says  of  his 
genus  Metogramma,  "Perithecia  globosa  ex  parietibus  nunc  e 
parenchymate  materno  vis  distinctis  nee  solubilibtia,  nunc  contra 
sine  negotio  sejuogendis  facta;"  a  definition  which  will  inclitde 
two  different  types  of  perithecia,  viz.,  those  with  walls  not  sepa- 
rable  from  the  substance  of  the  stroma,  and  others  with  walls 
readily  separable;  in  the  former  case  scarcely  diatinguiebaUe 
from  Dothidea,  in  which  genus  the  ascigerous  nucleus  is  contained 
in  cavities  in  the  stroma  without  any  distinct  perithecinm.     Per- 
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is  90on  ruptured  with  many  small  openings  where  the  perithecia 
are  scattered^  or  with  much  larger  gaps  where  several  |)erithecia 
more  or  less  distinctly  confluent,  are  grouped  together.  On  peel- 
ing oflT  the  epidermis,  the  perithecia  are  generally  left  adhering  to 
the  inner  bark,  though  in  some  cases  where  the  cuticle  is  thick  and 
tough,  as  in  the  cherr}',  the}'  adhere  to  the  inner  surface  of  the 
cuticle  itself. 

The  mycelium  which  spreads  over  and  |>enctratcs  the  matrix 
conMsts  of  variously  branched   and   anastomosing  dark    brown 
septate  threads  which  are  more  luxuriant  in  proportion  as  the 
•uMtance  of  the  matrix  is  of  a  soft  and  spongy  nature.     This 
mycelium  assumes  at  length  a  darker  shade,  so  that  the  substance 
of  the  bark  and  the  subjacent  surface  of  the  wood  becomes  finally 
almost  black.     The  perithecia  are  alwa^'s  filled  at  first  with  a 
white  grumous  mass  which  is  closely  ^ttachtnl  to  the  inclosing 
wslU,  and  from  which  are  slowly  developed  the  organs  of  fructi- 
fication.    The  mature  perithecia  at  length  become  black  within, 
ao<l  the  upper  portion  brenks  away,  leaving  the  cup-shaped  base 
attachetfi  to  the  matrix.     Having  now  for  several  years  studied 
ihtne  various  forms  I  am  satisfied  that  Sjthtrria  Qiirrruumy  Schw. 
mrlndi's  all   the  following  ao-ralled  spcries,  viz.,  Spharia  mutilaj 
Kr. ;'   S.  (imhigua^  Schw.;   S,  J/r/i/r,  Schw.;   S,  entaxia^  i\  h  K.  in 
<irrvi!b»a,  vol.  ti,  p.  14  ;  S,  rrioHtfija^  M. ;   S,  riaroHaj  Id.,  vol.  5,  p. 
•il :   >'.  frratica^  Id.,  vol.  G,  p.  95;  »S.  thynitlra^  Id.,  vol.  Ti,  p.  14; 
>'.  p»jrv*itjHtra^  VAX.   Hull.  Torr.  Hot.  (Mub,  v.  p.  AW  ;   Jfntri/o:tpha'* 
na  /'iiii/u/'f/fi,  Sacc.   Fungi  Vencti,  Srr.  I V.  p.  .*l ;  Ihtthidea  iv«#?- 
'»'i.'*f,  (\  A  K.  in  Orev.,  vol.  ft,  p.  l»r> ;   />.  (%'nini^  M.,  vol  ft,  p.  34  ; 
Tttumrnia  If'iWrriar,  Uehm  in  Mycothfca  Univfrsalis,  No.  971; 
M'Ufjrammti  WiMeritr^  Cke.,  (trcv.  vol.  7,  p.  ftl),  and  pn»bably 
S^.hm-rta  IftfnHi-i^  Schw.;  S.  PtrttimmutiH,  Schw.;  an<l  S,  Cratwij^i 
^^•liw.     \'ai»ff  nuihalfh^  (\  it  K.  in  (irev.,  vol.  0,  p.  11,  is  also,  ae- 
^■•rding  to  my  s|HH»inu*nH,only  llic  young  and  imperfectly  dt'vclo|)ed 
•tmlf  of  the  same  thing.     Mt'ltHjraiintia  Areris^  i\  Sl  K.,  <irev.,  vol. 
"^^  |i    H^  in  aliui,  without  much  doubt,  to  Ik'  includeil  in  the  alcove 
li%t.  though  this  s|»ecies  and  S.  erinMfija^  C  h  K.,  are  unknown  to 
except  from  the  descriptions  in  (.ircvillea.     Of  all  the  others  I 


'    At  \rikmX  A«  that  upt^rirn  in  rrpn*s4*iit<Ml  in  Hnv.  Fiiii^i  Ciintlininni  Kxitic- 
ti    Fwrf*.  111.  No.  62.     St*e  aliio  rvmurk  in  <irfvilli*tt,  vol.  4.  i».  97.  under 
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have  examined  autfacntic  specitnens,  most  of  them  in  all  stages  of 
growtli. 

lu  all  tbeae  different  forme  the  chnracter  of  the  fructification  is 
the  same,  or  at  most  there  is  only  a  slight  variation  in  the  size  of 
the  asci  and  sporidia,  so  that  from  a  microscopical  examination 
of  the  fruit  alone  it  would  be  impossible  to  say  to  which  of  the 
above  species  any  particular  specimen  should  lie  referred.  This 
similarity  will  be  readily  seen  on  examining  the  figures  in  Ore- 
villea  illustrating  the  species  cited.  All  have  the  same  broad 
clavate,  obtuse,  stipitate  asci  which  are  often  subject  to  n  kind  of 
deformity,  being  bent  almost  double.  The  parapliyses  are  simple 
or  sparingly  branched,  of  a  gelatinous  nature,  and,  like  the  asci, 
soon  disBolvctl. 

The  Hporidia  are  two-ranked,  mostly  broad  navicular,  without 
septa,  hyaline  or  filled  with  granular  matter  mixed  with  oil  glo- 
bules and  hcconie  at  length  brown.  Some  of  the  sporidia  arc  of  a 
regularly  elliptical  shape;  these  are  generally  shorter  and  broader 
while  the  navicular  sporidia  are  often  much  longer  and  narrower. 
The  average  size  of  the  sporidia  is  about  .03"  long  by  .013"" 
broad.  In  all  the  different  forms  the  ascigerone  pcrithcci«  are 
accompanied  by  others  producing  stylospores  of  the  Diplodia  or 
Sphxropais  type.  (SphKropiiie  fibrixeda,  C.  &  E ,  Grev.  5,  p.  89. 
Diplodia  thyoidea,  C.  la  E.,  Qrev.  5,  p.  32.)  These  stylospores 
never  assume  the  navicular  form,  but  are  always  regnlarly  ellip- 
tical, smaller  than  the  ascospores,  sub-hyaline  and  granular  at  first, 
soon  becoming  brown.  Other  perithccia  are  filled  with  minute 
hyaline   oblong  or  subglobose   microstylospores  {s[>ermatia)  of 


f 
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•upiKMecl  that  the  formation  of  Be[>ta  is  only  the  first  stop  in  the 
proii*»H  of  germination;  though  unfortunately  I  can  only  conjec- 
ture thi»,  as  the  sporidia  which  I  have  tried  to  cultivate  on  slides 
of  moifltene«l  glass  have  thus  far  refused  to  germinate. 

From  an  examination  of  the  above  notes  it  will  l)e  seen  that, 
Hi«re);aniing  the  somewhat  variable  ostiola,  the  various  forms 
tbi»Te  note<l  differ  from  each  other  only  in  the  fact  that  in  some 
the  |>enthecia  are  confluent  and  united  in  a  partial  stroma,  while 
in  others  they  are  s<.*attered  and  without  any  distinct  stroma.    The 
only  question  then  is  whether  this  variation  alone  is  sufllcient  to 
contttitute  a  s|iecific  difference?     Were  this  variability  in  the  vege- 
tative character  accompanied  by  a  corresponding  variation  in  the 
fruit,  there  could   be  but  one  answer;  but  as   has   been  already 
»t:ite«U  and  as  may  be  seen  by  referring  to  the  figures  published  in 
Uneviilea,  and  as  I    ho|»e  to  show  by  the   publication  of  actual 
•peciuiens  in  the  North  American   Fungi,  the  fructification  in  all 
tbese  different  forms  is  essentially  the  same.  .  With  just  as  much 
remi^n  might  a  s|>ecific  distinction  be  made  Ix'tween  the  cluster  of 
culmn  sprung  from  a  single  grain  of  wheat  planted  in  a  good  soil 
•od  the  single  culm  from  another  grain  growing  in  a  poorer  soil. 
TU\<  tuinio  variation  in  an  allied  species,  Sj>hirria  f/yroj*a,  Scliw., 
w.\<*  nut  ronstdere<]  bv  Fries  as  by  anv  means  sutlieicnt  to  war- 
mnt  a  A|KH-ific  distinction.     In  his  Klcnchus  Fungorum,  vol.  ii.  p, 
"♦,  undiT  >'.  [fynma^  he  says:  *'  Kruinpunt  Incc  tuberculosa  coni- 
[»t«it:i  I*  limiH  c<»rticis  Ijuercus ;  seti  in  ligno  decorticato,  eatlem 
t'h-^t  cMiinuio  nimplex,  ronferta,  subcoufiucns,  pnnclifi>rn)is  xibs- 
que  ^troniati*  distincto  ;  singularis  morphosis  sod  in  hac  tribu  non 
tir:%."     'rtu*se   remarks  apply  as  accurately,  at  lea>t  to  the  form 
oil  iChti/t  ivn#*yi(i/n,  i.  e.,  to  puthulva  venrnata,  C.  Sc  K.,  as  if  nia<le 
*ith    reffren<*i*   to  that   particular  case.     If  then    these  different 
funiin  arr  to  U*  unitetl,  it  only  remains  to  <leeide  whether  they  are 
t*>  U*  rvferri**!  to  the  genus  Sphitria  or  to  Mt'lnyramma  or  Pothi- 
d^a:  or  whether  it  would  be  better  to  follow  the  example  of  some 
<>f  till*  trnnnatlantic  mycologlstH  and  create  a  new  genus  for  this 
|Aarticular  case.     Hut  as  the  number  of  new  genera,  many  of  them 
^ilh  characters  sutllciently  obscure,  is  every  day  increasing,  it 
^ould  Aeem  lM*tti*r  to  avoid  this  latter  alternative.    Throwing  aside 
tirxt,  in  this  case, the  generic  name  of  Sjthnria^  from  which  genus 
tlie  fungus  under  considcratitm  may  |»erhaps  with  propriety  bo 
excluded  ou  account  of  the  |>eeuliar  character  of  its  i)erithecia, 
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there  remains  either  Dothidea  or  Melogramma  to  be  ftdopted.  As 
remarked  in  Qrevillea,  vol.  5,  p.  34,  under  Dothidea  Ceraai,  C.  It 
E.,  that  species  is  scarcely  a  good  Dothidea  for  "  the  cells  often 
approximate  to  periiLecia;  this  remark  applies  equally  well  to 
Dothidea  venenata,  C.  &  E.,  and  to  all  the  other  species  enume- 
rated. 

There  remains  the  genus  Melogramma,  yiiWx  the  characters  or 
which  our  fungus,  at  least  in  its  confluent  forms,  agrees  suffi- 
ciently well;  nor  are  the  varieties  in  which  the  pcrithecia  are 
scattered  and  single  properly  to  be  excluded.  The  fact  that  with 
age  the  upper  portion  of  the  perithecium  falls  away,  leaving  the 
base  attached,  shows  that  in  every  case  there  is  at  least  the  rudi- 
ments of  a  stroma  to  which  the  basal  portion  of  the  perithecium 
is  permanently  attached.  A  careful  microscopic  examination  re- 
veals the  presence  of  this  rudimentary  stroma,  formed  from  the 
condensed  fibres  of  the  mycelium  at  those  points  where  the  peri- 
thecia  originate.  Nor  yet  is  tbe  form  of  the  sporidia  inconsistent 
with  the  characters  given  by  Tulasne  to  the  aporidla  of  his  genua 
Melogramma,  viz. :  "  Spnrse  seepius  distichse,  lineari-Ianceolate 
vel  ovate  et  utrinque  obtusissimie,  curve  rccteve,  pluriloculares 
aut  continuoe,  fucatte,  vel  pallidie."  The  sporidia  in  onr  fungus 
are  not  ovate  it  is  true,  but  the  elliptical  form  approaches  so  near 
to  that  shape  that  it  hardly  aeems  best  to  exclude  the  species  on 
that  account. 

According  to  Tulasne,  I.  c,  and  Fries,  Elcnch.  ii.  p.  85,  Sphte- 
ria  Quercuum,  Schw.  is  tbe  same  as  Spheeria  fuliginosa,  Pera.,  at 
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€«  TMB  VVBmAVOHIATB  OASTXSOPOD  MOLLUBCA  OF  THB  VOBTH 
FACirXC  OCIAV.  WITH  8PXCIAL  BSFZ&SVCS  TO  THOSE  OF  ALASKA. 

BT  DR.  R.  BEROH,  GOPENHAGSN. 


PART    I. 

Tbe  fauna  of  the  North  Paciflc  in  general  has  been  but  little 
explored.  The  number  of  the  so-called  Nudibranchiate  Gaste- 
To^od  Mollusca  found  in  this  region  up  to  this  time  is  rather 
•mall.  But  a  few  species  have  been  mentioneil  or  described,  chiefly 
bj  Tilesius,  Eschscholtz,  and  Gould,  and  the  number  of  forms  is 
much  sDialler  than  that  which  is  known  from  the  North  Atlantic 
io  the  tame  latitudes.  There  does  not,  however,  seem  to  be  any 
reason  for  a  smaller  number  in  the  Pacific  than  in  the  Atlantic. 

Mr.  I>all  has  l>een  engaged  since  isr»5  in  prosecuting  researches 
h  reganl  to  the  marine  invertebratos  of  the  region  lying  l)etween 
America  and  Asia,  from  latitude  50^  to  latitude  70^  N.,  including 
tbe  coaHts  of  Alaska,  formerly  Uussian  America,  the  Aleutian 
Islauiltt,  Bering  Sea  and  Strait,  and  a  part  of  the  Arctic  Ocean 
Qorth  of  the  strait. 

Mr.  Hall  kindly  invited  me,  who  during  a  series  of  yearn  have 
)iet*n  engage<l  with  studies  upon  Nudibnincliiates,  to  examine  and 
«le»cril»e  the  collections  relating  to  this  group ;  these  were  received 
in  the  i^ummer  of  187r>.  It  has  been  necessar}-  to  include,  for 
oomparison,  the  results  of  the  examination  of  some  few  Atlantic 
m|>eciefl.  Dall  did  not  give  particular  attention  to  the  Nudi- 
l>nincht ;  yet,  while  a  comparatively  small  numl)er  of  forms  and 
«k|M-cimens  have  been  obtained  during  his  (Tuises,  the  number 
i«  aufllcient  to  give  some  idea  of  the  character  of  thin  particular 
fauna  and  to  enrich  our  knowledge  of  tlie  groups  with  several 
s»cw  forms.     This  will  l>e  obvious  from  the  following  list: — 

NrniimANCUIATA  of  TIIK  NORTH  PACIFIC. 

1    A^^idia  pilpitloM  (L.).  4.  FlaMlina  iodineti  (CiH}\wr). 

^.  Aioiidia  (,J w%r.)  piictflcoy  Bcrgh,  5.  U$rmit$enda  opalfcent 

D.  tp.  ?  (CiK>iK*rj. 

9.  (Vrjr^iUUtf,  tp. 
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6.  Fiona  marina  Tank..,  ym.  Pa-  17.  Aeanthodorii  piloia  (0.  P.  Hfil- 

cijiea,  Bergh.  ler),  var.  purpurea,  Bergb. 

T.  Dendronotvi  purpureut,  Bergh,  IB.  Aeanthodorii  eoervhieetu, 

u.  sp.  Bergb,  n.  Sp. 

8.  DendronotvtDalli,  Bergh,  n.sp.  19.  LameUidor'ii    bilanistlala    (L.), 

9.  TriU>nia  tetraguatr a  (.PMis).  vm.  paeifica,Btrgh. 

10.  Archidorit  MonUreytnii*  30.  Lamollidori*  variant,  Bergh,  n. 

(Cooper).  sp. 

11.  Diaalula  Siindiegtntit  (.Cnoper'j.    31.  Lamellidorii  hyttricina,  Bergh, 
IS.  Cadlinartpanda{K\A.&'BA'a<i.).  n.  ep. 

15.  Cadlina  paeifiea,  Bergh,  d.  sp.    '  23.  Adalaria  paetJUa,  Bergh,  n.  sp. 
14.  Chromodorit   DalU,   Bergh,   d.    38.  Adaiaria  tirttetnt,  Bergh,  n.  «p. 

sp.  34.  Adalaria  iMopapillota  {DM}. 

10.      Chromodorit      ealifornitntit,  3il.  Akiodoritlutetetnt,  Bergh,  u.  sp. 

Bergh,  a.  sp.  38.   Triopa  modetta,  Bergh,  n.  sp. 

16.  Aeanthodorit  pilcia  (O.  F.  Mill-  37.  Polyctra  pallida,  Bergh,  u.  sp. 

ler),  Tnr.  albticetu,  Bergh. 

An  exnmination  of  the  foregoing  list'  first  shows  a  guile  northern 
character  of  tlie  forms  examined,  excepting  the  two  species  of 
Doridse  (Chromodoris)  wliieh  actually  come  from  and  are  usually 
cliaracteriBtic  of  a  more  soutlkem  region  than  the  others.  Se-  ' 
condly,  the  species  examined  agree  with  North  Atlantic  form*, 
being  either  identical  or  mere  varieties  of  them,  or  at  least  nearly 
allied  species.* 

AZIOLIDIID2I. 

The  AeoUdiide^  liave  representatives  in  alt  the  seas  of  the  world, 
but  seem,  as  far  as  can  be  Judged  fVom  the  rather  meagre  accounts 
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of  them,  to  be  less  abnndAutlj  distributed  through  the  warm  and 
trupicml  regiona.  Thin  seemjs  evident  from  the  information  given 
by  Van  Haaaelt,  Kelaart,  Alder  and  Hancock,  Colling  wood  and 
Pea«e,  aa  well  as  by  Sem|>er.*  Van  Ilasselt  has  only  three  forms 
of  Atolidiidm^  Elliott  (Alder  and  Hancock)  four  or  five,  Kelaart 
nine.  CoUingwootl  was  rather  astonished  at  the  small  uuml»er  of 
•|»eciea  and  imlividuals  which  were  found  on  the  coasts  of  China : 
Formosa,  Labuan,  and  Singapore,  and  which  included  no  Aeoli- 
diidm  at  all.  The  Pacific  seems  especially  poor  in  Aeolidudae^ 
fiarttcolarl}'  in  its  northern  and  eastern  part.  The  exploration 
of  Alaska,  under  the  direction  of  Mr.  \V.  H.  Dall,  has  only  fur- 
nished five  or  six  forms  of  this  group  belonging  to  the  genera 
AtiAidia^  Fionay  Coryphella^  Flabellina^  and  HermUsenda. 

I.  AXOUDIA,  CoTier. 

Ai^idiatui  Quttrffages,  Ann.  Sci.  Nat.  Zool.,  S^t.  i,  t.  iti.  p.  134,  1844. 
At^tidia   (Cuvior)«  R.  B<'rgh,  Anat.  Riilr.   til  Kundnk.  oni  AtMirulieme, 

I>mn»kr  Vidtk.  8<'liik.  Skr.  5  R.  vH.  1864,  p.  199. 
Ai*iidia^  R.  R^r;;b,  Beitr.  zur  Kenntn.  der  Aeolidiadon,  I.  Wrh.  dor  K, 

K.  ifMil  .bot.  Get.  iu  Wieu,  xxiii.,  1873,  pp.  618-620 ;  ii.  I.  c.  xxiv.  1874i 

pp.  3VA  3iM. 

('«»rpuH  Hat  dcprcHHum,  rhinophoria  Himplicia,  papilla*'  cadnm*, 
comprt*H*ia'.  Podaritini  anlico  nnguhituin  mandibiihe  applanntas 
pHKrcHHU  masticatorio  non  dontirulato.  Radula  dontibus  uniseri- 
atis  regulariter  arcuatis,  iK*ctiiiiforniibuH  instructa. 

Tbi«  genus  is  easily'  diMtinguiHlied  by  iln  dopresst^l  form,  the 
•implo  rhinophoria,  the  flattened  papiihe,  and  the  ntraight  front 
margin  of  the  fo<it,  with  nearly  roundiMl  edges.  The  niandibU's 
art-  rather  short,  ver}*  much  flattened,  the  cutting  iMlgcN  simple  ; 

Mrnkr).  K'ttidit,  Kolidia,  and  Af'th'dia  by  diffrrcnt  aiitbor*.  It  may  Im» 
ht%u  a*  I  have*  done  for  many  ycarH,  to  ndhf-n*  to  the  original  Cuvlcriaa 
w»y  of  mritlni;  il.  Cf.  my  UndtTH.  af  Fiotiit  ntlnntiea^  Natur.  Hist.  Fori'n. 
Vilik.  Mnldrt.  for  1h:»7,  p.  276,  1H5H. 

•  Vt  my  Malarol.  fntrnmcb.  (SeniiHT,  RcIjm'h  im  Archlpol.  di»r  IMiilip- 
piar«  II    li.)  llrft  1,  1H70.  p.  1. 

'  I  almayt  um*  tbrtrrm  papilla  in*(tead  of  tbc  more  tmual  ono  of  hnnn'hitr 
or  eirrki,  partly  iN'caiifie  It  in  the  I^lniican  term,  |mrtly  be(*auiM'  Ibe  orfinna 
dn  iMii  rxclufivrly  aerve  for  rt*Hpiration.  which  it*  partaken  of  l>y  thr  whole 
•nrfare  of  the  akin,  that  over  the  papilla*  ai  well  at  elKewherc,  among  all 
the  Sudilbrunehiata, 
6 
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the  teeth  of  the  radnla  comb-shaped,  not  cmarginatcd  in  the  mid- 
dle.   Tlie  genua  U  iinariDcd. 

The  spawn  of  the  typical  species  is  known,'  and  soniething  of 
tLe  development. 

Only  a  few  species  of  this  genus  are  hitherto  known,  and  very 
likely  the  Pacific  forms  will  not  prove  speciflcally  distinct  from 
the  typical  species,  which  is  found  widely  spread  over  the  northern 
part  of  the  Atlantic,  on  the  coasts  of  America  as  well  as  of 
Europe. 

'  I.  Aialidia  fdfUhia  (L). 

Qould,  Idv.  Mass.,  ed.  Binoey,  p.  340.  PI.  XVIII.  f.  2^8, 1B70. 
Hejer  and  HiSIiiiw,  Pauna  der  Kkler  Bucht.  I,  p.  29,  f.  9, 10,  1863. 
Hab.  Oc.  Atlant.  septentr. 

S.  Amiidia  ttnlina.  Berth. 

R.  Bergb,  Qcitr.  xur  Eennt.  der  Aeolidiaden ;  Verb,  der  E.  E.  Zool- 
bol.  Ges.  In  Wien,  nill.  1878,  p.  619. 

Hab.  Oc  Atlant.  septentr. 
t.  AMUdispapUloMCL.). 

Hab.  Oc.  Paciflcum  (Sanborn  Harbor,  Nagai,  Shumagin  Islands, 
Alaska  Territory). 

Only  one  specimen  of  this  species  was  taken  by  Dall  in  July, 
18T2,  in  Sanborn  Harbor  (Shumagin  Isl.)  at  low  water  on  rocky 
bottom. 

According  to  Dall  the  color  of  the  living  animal  was  yellowish- 
white;  the  color  of  the  animal  preserved  tn  npirilg  was  also  uni- 
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Mween  them  short,  equalling;  about  one-aizth  of  the  longitudinal 
tlianietor  of  the  ganglion;  the  gaHtroHesophageal  ganglia  nearly 
one-«ixth  of  the  buccal  ones  in  size,  with  one  very  large  and  two 
rather  large  celU,  their  stalk  a  little  longer  than  the  commissure 
lietween  the  buccal  ganglia. 

The  rye  has  quite  black  pigment,  and  a  yellowish  lens.  The 
otocvHt  is  situ.ited  some  distance  behind  the  eye,  and  is  filled 
with  «it<»conia  of  the  unual  kind. 

Thr  hulhtiit  pharfjii(jt'\i^  \h  of  the  usual  size,  about  5.0  mm.  long, 
3.0  nun.  broad,  3.5  mm.  high  ;  itn  form  is  as  usual.  The  jaws  ex- 
actly as  in  the  typical  Ae.  papxUoHa.  The  radula  containc<l  thir- 
teen teeth,  lieside  seven  mature  and  two  immature  teeth  in  the 
ftheath,  twenty-two  altogether.  The  anterior  plate  was  alniut  0.25 
mm.  broad,  the  posterior  one  about  0.75  mm.;  yellowish  horn 
<^ili»rt*il :  there  were  thirty-two  denticles  on  the  former  and  forty- 
two  on  the  latter. 

3    AMlidia  papulosa,  var.  Panjim,  PI.  I.  f.  1-A. 

('(ilore  e  flavldo  al1»escens. 

IhK  Oc.  Pacific  m»ptentr.  (Chignik  Hay,  Aliaska  IVn.). 

Tlin^*  H|iecimcns  of  this  fnnn  were  taken  by  Dall  on  mud  fiats 
a*  low  w.itcr  in  riiignik  Hay,  Aliask:!,  July,  1^7 1. 

Arropliiig  to  l>all  the  color  of  the  living  animal  was  pale  yel- 
lfiMi*.h.wliite. 

Tilt*  alcoholic  K|MM'imcn.s  were  all  of  nearly  the  same  size,  about 
1*11.0  mm.  l(»ng,  7-s  0  mm.  Iinmd,  and  ^^'CkU  mm.  high.  The  tenta- 
« Ic4  an«l  rhinophoria  uicaHurcd  about  2.0  mm.  in  length,  the  papillw 
«*r  tin*  liack  rcachi^l  3.0  mm.  in  length,  and  the  breadth  of  the  foot 
«'*.o  mm.  The  color  was  yellowinh-white.  the  papiilie  a  little  gray- 
ish, and  generally  with  white  ptiinlH.  The  viscera  were  not  viKJblc 
llir<*u:;h  the  nide  walls  of  the  bod  v. 

The  form  of  the  animal  was  typi(*al,  somewhat  depresHed  ;  the 
bead  rather  large,  the  tentaeleh  nliort  and  strong,  stronger  than 
the  rhinophoria,  the  eyes  not  visible  through  the  wall  of  the  back. 
Titc  f«x)t  wan  rather  large,  somewliat  pointed  )H*liin<),  tlie  anterior 
margin  ntraight,  with  a  very  distinet  transversi*  groove  The  sides 
of  the  liody  rather  el c vat ih I,  with  the  genital  papilla  l>eneatli  the 
eighth  and  tenth  row  of  |)apilla*.  The  back  was  naked  in  its 
lirriAdest  |mrt;  in  the  much  narrower  side  parts  covered  with 
cbiaely  aei  oblique  rows  of  papilla*,  which,  on  the  hindmost  part« 
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cover  the  back  entirely.  The  number  of  rows  was  about  twenty- 
five  to  thirty-two,  the  foremoHt  shorter,  with  about  seven  to  nine 
papillffi;  the  hindmost  the  shortest,  with  about  three  to  four 
papillffi,  the  rest  longer  and  mucii  more  oblique,  with  about  twelve 
to  thirteen  papillte.  The  papUlie  fiattened,  quite  as  in  other  true 
Aeolidim.  The  anus  is  between  the  outer  part  of  two  rows  behind 
the  middle  of  the  back  (at  about  the  thirteenth  or  filleentli  row). 
The  intestines  were  seen  very  distinctly  sliining  through  the  wall 
of  the  back. 

The  cerebro-visceral  ganglia  were  somewhat  elongated,  reniform, 
thinner  and  broader  in  the  fore  part,  thicker  in  tlie  hindest  part; 
the  pedal  ones  rounded,  triangular,  as  thick  as  the  confining  part 
of  the  visceral  ganglia.  The  buccal  ganglia  were  about  one- 
quarter  of  the  size  of  the  pedal  ones ;  the  gastro-oesophjigeal 
ganglia  rounded,  about  one-quarter  of  the  size  of  tlie  buccal  ones, 
with  three  large  cells. 

The  eye  was  furnished  with  black  pigment  and  yellow  lens. 
The  otocysts  could  not  be  found. 

The  buccal  tube  short,  rather  wide,  with  strong  longitudinal 
folds  on  the  inside.  Ihe  bulbus  pharyngeua  ratlicr  short,  some- 
what compressed;  in  length  about  3.5  mm.  by  a  height  of  2.76, 
and  a  breadth  of  about  2.0  mm.  The  form -relations  for  tbc  rest 
quite  as  in  the  AeoHdia  eeralina  (cf.  1.  c).  The  mandibles  (fig.  1) 
were  very  strong,  flattened,  yellowish,  or  brownish-yellow ;  the 
articnlation  strongly  developed,  on  the  anterior  outer  side  some- 
what twisted,  slightly  bilobed ;  the  keel  on  the  inside  (cri'Wa  con- 
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Tlir  a*!^r»|>liagiis,  the  stoniAcli,  the  l»iliary  ducts,  mid  tlie  intestine, 
nn  ill  uXUvr  .<j»ecieH;  the  stonineh  (MI  earh  sick*  ivcviving  a  !»iiinry 

•  liu't,  and  the  |H>!«terior  chief  duct  recitivin«;  from  each  side  three 
-triMi*^  and  one  to  two  fin(*r  ducts;  the  Icn^^th  of  tlie  int<*.stine  was 
r&lMitit  9.U  mm.,  witii  fine  i«»n}ritudinal  \hhU  ah»n;>  tlie  inside.  The 
I  ivt-r  |iH|iilIie  (in  the  dorsal  |)a|)ilhe)  ratiier  nodose.  Tlie  hnraa 
0  utfiifjJtom  in  the  largest  papilhe  measured  one-scvcnth  to  one- 
«-ightli  of  the  length  of  the  papilla,  contaiuin<i:  a  mans  of  cnidiv, 
«-  l'Mi;*ate  pyrift>rm  or   Hiatf-sihapcd,  rcachin<;:   0.0*20  mm.  in  Ivngtli 

Tliv  heart  and  renal  svrinx  as  usual. 

Thr  hcrmaphrodilic  <i[land  is  lari;e  and  yellowish,  of  the  usual 
•i^cructure;  in  the  centre  of  the  zoos|>ermie  loliules  were  oii^ene 
«-^-lU  in  |K*riphei'al  nodosities.  The  anterior  <;enital  mass  short 
r&'*>l  elum<»v.  ahotit  «')  to  (*>  ()  mm.  U>\u'  hv  '2.5  t«)  3.0  mm.  lu'oad,  and 
#  tf»  4..'Mnm.  hi^li.  The  *//.  wp/f«*xa  and  nlhu mi n i /rni  wU'Mv  i\ti*\ 
^  Ijili^h.  The  »viv  (Ifhrrim  (\\]t,  l),t  \  vcllowi«t|i,  very  I'Uij::,  rolled 
(■  I  •  ill  a  ti^jiht  coil  on  the  fore  end  of  the  «renital  mass  ;  the  penis 
'  •"•^•'.r.H'ii-il)  hhort,  l»ajif-shai>ed,  a*>oul  2  mm.  loUi;,  nearly  filleil  l»y 
t  !**■  riHiiral  i:lans  ■  llir.  ;'»),  throu;.{h  the  whi»le  U'ML;tli  of  whieh  tlie 
'■•  * -.tiiKiatiiHi  «if  the  -^iterm  duet  could  he  trared. 

Tin  ii'  \\  :i«*  a  |K*culiar  :i*'p<'ct  in  tlu-  inlerjnr  of  ihi^  Arnlithn  (as 

^  *  .i  '.\^  in   tin*   A* ,  ^tt'iotiifi)  a-^  far   as  ohscrvat inns  on  alcMln>lie 

I '^••■.rinii«*  ;;i»,  uliich  •ieem«*il  l»»  indicatr  a   pMs«^ilile  specific  ditfor- 

*  *  »«'i- rpini  tin*  ty[»ic.il  J*'   /»'iy///'>.</i,  altlioni;li   thr  :in:itonii<'al  ex* 
*'««iijati«»'i  «•  Mild  ip»t  liriii'^iHit  any  very  rrlial>h'  spnific  (liararter-*. 

II.  CORYPHELLA,  <ira> 

*■    'i/.'./'/ii.  i;r:iy.  Kii:un'*nr  M..1I    Anim.  i\ .  ls:,o.  p    I'Mi     <;r:»y.  <ini.l«'.  i 
1**".:.  p  V'JI      AldiT  an. I  Mmih-.  Mi.imtrr  .  P:iri  VII    Is.Vi.  p.  IJi  ;  Ap- 
{•«-fi>li\.  p    wii.     It.   Hrru'li.  Aii:it    liidr.   til   KniuNk.  nin  Artiliil..  | 
•  .  1*«*il.   p    'J'Jfi      I{.  IttiLTli.  lit  it  r    /iir  Kiiiiiiii    •!.  Arnliiliailcn    iii., 

I  V  \\\    l*»7*»,  p.  «;:i:r 

I'orpiis  i'liiii;;aliim.     KhinophoriM  siinpli«-ia.      Pndarium  antice 
^tt^fiilatnm  yi'l  nn;;iilis  pi-«iiluctis. 

I*riM-i*«i4UH  masticaloriuH  mninhimht  <«rri«'lMiN  ilciiticulorum  prat* 
ditii*.  Kailitla  iK'iitilMis  triseiiatis;  dtMil<s  lattTalcs  niari^iiH' 
*'i|M-ro  Mntrnif»)  ih*iitieulali.     IN'iiis  inerini«». 

Till*   KeiiiiN  contains    Afnlnitni.-t    i»f  an   rinii^xated    form,  with 
*iiuplf   rhinophoria    and   with  the   anterior  margin   of   the    fo«)t 
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aiigiilated  or  with  tlie  angles  rather  produced.  The  edge  of  llie 
ciitling- blades  of  the  mandihles  with  several  rows  of  knobs  or 
denticles.  The  laleval  [>lnteB  of  Ihc  tongne  have  the  sn|ierior 
(interior)  margin  not  snioolh  (aa  in  the  Oaloinx)  but  denticu- 
lated.    Tlie  penis  is  unarinod. 

In  my  last  memoir  upon  this  genus,  to  which  the  reader  is  re- 
ferred, 1  have  given  a  list  of  nineteen  species  which  seem  tn  belong 
to  this  genns.     Four  of  them  are  from  the  Pacific  ocean. 

1.  C.  FOuliiHi-ngns).  8.   C.  parcala  (\ngM). 

2.  C.  lemiJeeora  (.Vngaa).  4.   C.  athadoaa,  Bergli.  ' 

1.  Oorrphrilt,  'p.    Fi- 1  r.  i^H ;  PI  II.  f.  T-S. 

Hab.  M.  Pacif.  (Ins.  Aleut.). 

Only  the  bulbus  pharynge.un  of  this  form  has  been  found  by 
Dall  in  dredging  at  Adnkh  Island  (Aleutians)  in  mnd,  at  a 
depth  of  9-lG  fathoms,  in  June,  I8t3. 

The  length  of  the  organ  was  5  0  mm.,  with  a  height  of  4.0  ami 
a  breadth  of  6.0  mm.;  the  fuiin  short,  much  broader  in  the  hind- 
most pari;  the  radula  sheath  a  little  prominent  behind  the  buccal 
ganglia.  The  labial  disk  of  usual  oval  form ;'  the  greatest  part  of 
the  bulbu*  covered  bj- the  mandibles;  the  m.  Irannn.  svp  rather 
large.  The  mandibles  (fig.  1)  large,  nearly  as  long  and  as  high 
as  the  bulbils,  of  yellow  horn-color;  the  articulation  rather  small 
(Fig.  la) ;  the  edges  of  the  cutting  blades  with  4  to  6  (fig.  8,  13) 
rows  of  low  knobs,  which  on  the  anterior  margin,  exce|>t  in  the 
upjiermost  parts  of  the  cutting  blade,  rise  to  denticles  of  the 
height  of  0.1  mm.     The  longue  rather  short;  on  the  upper  side 
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third  tho  size  of  the  pedal  ones,  the  commissure  between  them 
messuriug  about  one-third  the  length  of  each  ganglion. 

m.  FLABSLLniA,  Cavier. 

FUbeliifiii^  CuTler,  R^gne  An.  ed.  ii%  1830,  iii.  p  55.  Alder  And  Hancock, 
Moo.,  Part  VII.  p.  xxi.  1855.  Trincliese,  Kendic.  delta  Acad,  drlla 
8ci.  di  Boloi^na,  7,  1874.  R.  Bergh,  Beitr.  zur  Kenntn.  d.  Aoolidi. 
aden,  ili.,  Verh.  d.  K.  K.  ZooL.bot.  Qes.  in  Wien,  xxv.  p.  647,  1875. 

Corpus  sat  elongatum,  subcomprcssum.  Rhinophoria  perfo* 
liata.  Papilla;  (dorsalcA)  non  cuduea;,  i>edamentis  brachioformibus 
inaertaf.     Podarium  angulis  tentaculatim  productis. 

Margo  maaticatorius  niandibulie  sericbus  deiiticulorum  prie- 
(litnn.  Radula  triseriata,  dentibus  metlianis  denticulati,  latera- 
lihuft  intemo  margine  deuticulatis.    J'enis  stylo  armatus. 

As  for  the  history  of  the  denomination  of  this  genus  the  reader 

nni»t  he  ref€»rre<l  to  my  above  cited  paper.     The  FlabrHinw  have 

aearest  rvlation  to  the  Calmtr^^  but  differ  by  the  perfoliate  rhino- 

pburia  and  in  the  denticulation  of  the  latiTal  teeth.     They  Hhovr 

an  elongate,  aomewhat  c'ompressiMi  form  of  the  bo<ly ;  perfoliatfd 

rhinophoria;  tloraal  papillie  caductius,  insertiHl  upon  arm-shaped 

Ana-titalkM  thf  foot  with  produood  anterior  angles.     The  culling 

e«l^v*  of  the  jawH  with  rown  of  small  tlcnticlcs.     The  tonj^uc  wiih 

(iirtt*  M'riitM  i>f  teeth;  the  median  dentieulaled   in   the  usual  way, 

ch«'  lateral  ones  only  on  the  inner  edge.     The  {K^niH  with  a  btylus 

( ja«%  in  the  (\ilm»), 

Ti>  thitt  genus  l>elong: — 

J.       K  aJHni$  (<5m.),  BtT>;h,  1.  c.  p.  049,  Taf.  XV.  f  0  19 ;  Tuf.  XVI.  I. 

:i-4.  M.  Meilit. 
5.        F  jUi'»*llina  (Vrr.),  M.  Mi'ilil. 

3-  y  i.inthina,  Anifas,  M.  Paciflcum. 

4-  y.  *»rH»ita^  Anca».  M.  Pari  ft  cum. 

•^-         K  \€tf^*»whi,  .Vnv^ns.  M.  Pnriticuin. 
•  F  inditua  ((*o<»|MT),  .M.  Piicirt*'.  orient. 

>.    ^PUWIUaa  iediata  (Coo|>«r).  Puu  I.  r.  15  to  17:  Puu  11  r.  lA. 

.<#.i/i»  {Phiiiiannf)  iodinSit,  C'tM>|MT,  Pn>c.   Calif.  Aciul.  ii.   1H02,  p. 
905  ;•  ill.  1H0:I,  p.  60. 

*  <'f  my  alorr  ciii»d  |m|K'r,  1.  c.  p  64:i. 

*  **Hi«U.  vlolrl  purple,  imrn>w,  we«l^««-HhH|><MK  hiirh  in  fn>nt,  tn|M'rim;  to 
•ruti*  |Mtiiii  iM'hiiid,  ^liglltly  const ritMiMl  in  flvr  purtn  of  tlie  ImmIv  <*itrrc- 

•V'^-^Jiag  to  divi»ioiu  of  the  brunclua*.    Fool  very  narrow,  hlightly  ex|Miudeil. 
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Phidiana  iodinea,  Cooper,  Bergk,  ^eitr.  zar  KeDDtD.  d.  Aeolldiftdcn, 
i.,  1.  c.  iiiii.  p.  815,'  1873. 

Color  corpoiis  e  vinlnceo  purpurena,  rhinopboria  «urantiaca, 
papilla  Rurantiace-rubia  (Cooper). 

Denies  raediani  simt  InCerales,  multidenticulati. 

Mab.  Ocean,  pacific,  orient.   (San  Uiego,  Cal.  to  Pnget  Sound.) 

A  single  specimen  was  collected  by  Capt.  Hall  alive,  on  nlg^se, 
at  low  water  in  Piiget  Sound,  Washington  Territory,  Aug.  1873. 
According  to  Cooper  (U  c,  p.  205)  tlie  species  is  found  "  among 
algK,  outaidc  of  San  Dief^o  Bay,  rarely  inside."  According  to 
Cooper's  dcscriptjon  and  a  drawing  kindly  lent  by  Dall,  the  color 
of  tlie  living  animal  is  violet  purple,  the  rhinophoria  orange 
colored,  the  papillie  orange-red. 

The  length  of  the  individual  (most  badly)  conserved  in  spirits 
was  about  15.0  mm.,  with  a  breadth  of  the  body  of  2.0,  and  a  height 
of  2.5  mm. ;  the  length  of  tlie  papillie  reaching  to  about  4.0  mm. ; 
the  length  of  the  tentacula  about  1.5  of  the  rhinopboria,  about  2.3 
mro.    The  color  rather  dirty  chocolate. 

The /urm  is  elongated,  rather  compressed,  the  tail  rather  short. 
The  head  rather  small,  the  tentaciila  elongate,  also  the  apparently 
closely  pcrfoliated  rhinopboria.  The  bacjt  rather  narrow;  the 
groups  of  papillfe  situated  on  the  side  parts  of  it,  firmly  affixed 
on  the  edge  of  fuot-ntalks,  whose  form  and  number  could  not  be 
determined,  owing  to  the  state  of  the  specimen;  their  number 
ecemed  to  l>e  much  greater  than  referred  to  by  Coo{)er.  The  foot 
ratlier  narrow,  the  angles  of  the  foremost  margin  much  produced, 
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of  tbe  specimen  examined*  did  not  permit  the  determination  of 
file  number  of  plates  of  the  tongue  and  the  posterior  continuation 
«»f  tbe  radula.  The  median  plates  (PI.  II.  fig.  IBa)  with  a  greater 
number  of  denticles,  mostly  with  a)>out  12-13;  the  lateral  ones 
with  a  rather  pro<luced  outer  limb  (fig.  166,  PI.  I.  figs.  16,  17), 
the  inner  edge  with  a  rather  great  numl>er  of  (about  25-27)  fine 
denticles. 

As  far  as  could  be  determined,  a  Penis-style  existed,  as  it 
•eeme«l,  of  alK>ut  the  same  form  as  in  Ft.  aJfiniH  (cf.  1.  c.  PI.  XVI. 
t.  3,  4). 

r?.  HEBKIBSXHDA,  Bgh. 

JlftmiMHnda,  Bgh.,  Beitr.  ziir  Kenntn.  den  Aooti(liA(U*n,  vi. ;  Verb.  d.  K. 
K   Z«»ot..)N>t.  Ges.  in  WIen.  xxviii.  1878,  p.  57:). 

Corpus  gracilius  elongatum.  Rhinophoria  perfoliata,  tentacula 
^ongata.  Papilhe  dorsalen  in  scries  ol>liquas  et  transversas  con- 
Ttrrtas  areis  pra*sertim  compluribus  collatas  disiiositie.  Poda- 
viiim  antice  angulis  elongatis. 

Margo  masticatoriuH  mamUhulee  singula  serie  donticulorum 
lirn^litus.  Itatlula  dentibus  uuiseriatiH,  denticulis  elongAtin  prae- 
vlitiit  ft  cuApide  infra  serrulata.     IVnis  incrmis. 

In  many  respects  this  new  genus  seems  to  a<;rcf  with  the  Phi- 
^iutnir^  an  far  as  tliese  are  now  known.'  The  gcMienil  form  of  the 
tMHly,tlu*  rhinophoria  an<i  the  tentacuhi  aro  :i.s  in  thnt  grnus,  also 
|M>rhnp!i  tli«*  dis|H>sition  of  t!ie  dorsal  papilhe.  Hut  thr  J/frmis* 
mrmijr  «liffi»r  in  the  rather  produced  angles  of  tht»  front  of  the  foot, 
in  th<*  ff>rin  of  the  teeth  of  tlie  tongue,  but  es|>ecially  in  the  want 
mjf  a  book  on  the  iN'uis. 

The  Inidy  is  rather  elongated,  slender  The  rhinophoria  are 
§H*rf«»liate,  the  tentaeuia  h>ng.  The  dorsal  papilla*  seems  to  Ik; 
«rrange4l  in  oblique  and  trauNVerse  r(»\VH,  wliieh  form  several  more 
<ir  loi%H  S4*parated  groups.  The  angles  of  the  front  of  the  foot  are 
rather  elongated. 

The  ruttini;e<tge  of  the  Jaws  has  a  siiiijle  row  of  strong  poiuted 
«U*ntieles.     The  teeth  are  in  a  single  series ;  each  tooth  with  five 

'  Thr  individual  ite<*mcd  to  have  Imh'ii  found  dry  in  the  ^Oii^^h  nnd  put  in 
ai^w  Alc«diol  in  nueh  n  Ktnte.  Kven  the  outer  form  could  not  Ik*  dttcrniini'd 
lirfiirf*  tbr  •|)rrlmen  wiih  Ho(\i*ned. 

'  It  lirrKli,  Neue  B«'itr.  xur  KenntnisH  der  Aeorulijulrn.  I.  Verb.  d.  K. 
K   Z«M»Lbot.  Oes.  in  WIen.  xxiii.  IHTH,  pp.  OIH  61S. 
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deiiticiilatioDB  on  the  under  eictc  of  tbe  trigonal  point  and  long 
denticles  of  tUe  cutting  edge  at  tlie  base  of  the  point.  Tbe  peuis 
is  unarmed. 

Only  one  species  of  tbe  group  is  hitherto  known. 
1.  HarmlMend*  opsleioMii  (Coopti).    Pl>ta  I.  flf.  9;  Fl.  11.  t.  I-S. 

AeoUi  {.F^bellituif)  opaUieeni,  Cooper,  Troc.  Cal.  Acad.  li.  1863,  p. 

303,'  iii.  p.  00.  IttUS. 
Hermiuenda  opaletetm,  Bergb,  1.  c 

Color  corporis  e  caerulesccnte  albescens,  pelUicidus;  rhino- 
plioria  opalina,  nucha  stria  longitudinal!  auraatiaca;  papillae 
lutcscentes,  apice  purpurascenti. 

Hab.    San  Diego  Bay,  CaJa.  to  Sitka,  Alaitka  Territory. 

Of  tbia  species  Dall  fuund  two  living  specimens  at  tSitka,  on 
alg(G  at  a  depth  of  6-10  fathoms,  Aug.  I8tb,  1865. 

Cooper  saw  "  this  elegant  species"  numerous  in  tbeSan  Diego 
Bay  in  the  winter,  living  amuDg  the  (sea)  gruss  and  "  depositing 
its  ova  on  any  fixed  object  it  meets  with."  ■ 

Aixording  to  Cooper's  description  and  drawings  kindly  lent 
me  by  Dall  tbe  living  animal  is  nearly  transparent,  bluish- white, 
the  rhinophoria  of  opaline  color,  witli  an  orange  stripe  between 
them;  tbe  papillte  of  yellowish  color  with  a  purple  or  blood-red  spot 
near  tbe  end.  Dnll  regards  tbe  animals,  found  by  him,  as  iden- 
tical with  tbe  species  of  Coo\xr,'  although  the  colors  according 
to  some  (4)  colored  sketches  of  Dall  are  rather  ditfercnl  from 
those  mentioned  by  Cooper.  For  these  sketches  tbe  color  is 
grass-greeu,  much  paler  on  the  under  side  (foot),  the  rbinophofia 
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4»n  the  lateral  part  of  the  back  along  the  pnpillfe  yellow  vessels 
f  he|Mitic  <liiet9?)  shining  through  the  walls  of  the  back.  Accord- 
iti^  to  (\>o|K*r  the  length  of  the  living  animal  reaches  about  one 
nn<l  a  half  inch.  HalPs  s|MH*iniens  were  only  al>out  seven  liites  in 
l^n;;th.   • 

The  length  of  the  individuals  preserved  in  spirits  was  about 
li.  .S-l:i.O  mm.  by  a  breadth  of  4-4.5,  and  a  height  of  3-4.25  mm.; 
the  Irngth  (»f  the  tcntneula  was  al>ont  2.5-3.0,  of  the  rhinophoria 
tf.'»  mm.,  that  i>r  the  papillw  re.ichiiig  4.0  mm.;  the  brea<Uli  of  the 
Tront  |»art  of  the  friot  4.0  mm.;  the  length  of  the  produced  angles 
mlM>tit  3  mm.  The  color  was  uniformly  brownish-white  ;  the  intes- 
line?*  nowhere  shining  tlirough  the  skin. 

Till*  head  is  rather  large,  the  tentacles  long  and  strong,  the  oral 
nficrtnre  a^  usual;  the  rhinophoria  are  strong,  the  club  with  about 
t  Wfiiiy  to  twenty-flve  leaves.     The  back  is  rather  broad;  the  pa- 
Iftilhi*  M*t  in   transverse  or  oblique  rows,  that  were  crowded  in 
:%U»iit  four  grcMipH.     The  ///>/  group  of  papilbe  is  the  largest  of 
^11.  «*(Mnpressed — horse-shoe    shaped,   with    about    five   to    seven 
«»bli(|iie  rowH   in  the  foremost  and  four  to  five  in  the  hindmost 
limb:  the  numl»er  of  papilhi*  in  the  rows  heetne<l  not  to  surpass 
t.«'ii  or  twvlve.     The  i<*'ntn*l  group  had  aho;it  hix  to  seven  (>bli(|ue 
rt»w»;   the  number  of  papilhi*  in  the  rows  seemed  not  to  ex<*ee«l 
•  iiflit  or  nine.     The   space  lM*twt't»n    the  first   and   second   groups 
^n*  Liiirer  than  that  In^tween  th<»  second  and  third,  in  tlie  up|H»r- 
tno«»t    part   of  the   latter  «pace  is   the  ratln'r  prominent,  g<»blet- 
rf»rtii«*i|  or  more  applanate  anal  papilhe;  more  forward  and  down- 
ward  wan   the  renal   pore,  which   in   one   iiidiviilnal   was    rather 
|ir<»iiiiii«*nt.     The  third  group  on   oiu'  (ri^ht)  side  composiMl  of 
iM-vrral    (tive    to   H4»ven),  (»n   the   other   <»r  IVwrr   (three    to    four) 
rii««,  but  never  wry  distinct  from  the  fnurfh   group,  which  had 
alM»tit  ten  U>  fonrt«M»n  <lensrlv  srt  rows,  whi<*li  by  <1ej»rees  decrease 
ill  »!/.«•  backwanlH  and  cover  the  whole  of  tlie  rest  of  the  side  |iartH 
c»f  the  back;   s<»metinies  tlie  rows  of  this  fourth  group  stand  in 
)iairs;  the  innermost  parts  of  the  rows  are  separated  by  very  nar- 
r*iw   ••paf*4*s.'     The  papilhe  conical,  soniewlial    contra«'ted   in  the 
iiif«*ri<»r  parts.     The  sides  n<»t  low;  the  genital  papilhe  in  the  usual 

'  The  utalr  of  mn«Tv«ti(Mi  of  tlir  in<liviiluiilH  ili  1  not  |MTinit  m«*  to  uncrr- 
lain  il»r  rrlatiiiim  of  the  ^'roiips  and  llir  rows  with  full  eertuiiily.  ?»•»  much 
tbe  more  aa  tbe  |^n*Ater  |»art  of  tlie  piipilla*  lui'l  tirop|M'«|  otf. 
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place  (under  tlie  region  between  the  two  extremiliea  of  the  first 
group  of  pflpillffi),  contracted.  The  foot  is  strongi  broa<ler  than 
the  back,  the  muzzle  ratlier  broad  and  produced  into  angles  ante- 
riorly;  their  length  about  one-third  of  the  breadth  of  tlic  foot; 
tlie  groove  of  the  anterior  margin  is  continued  along  the  margin 
of  the  angles,  the  tail  mcnsuring  about  a  third  of  the  whole  length 
of  the  foot. 

The  cere bro- visceral  ganglia  are  rather  ehort,  not  much  larger 
than  tlie  short  pyriform  pedal  ganglia. 

The  buccal  ganglia  are  rounded,  connected  bj-  a  commissure 
which  is  a  little  longer  than  the  diameter  of  llje  ganglia.  The 
gastro-cEsophageal  ganglia  arc  not  long-stalked  and  have  about 
0.18  of  the  size  of  the  last  mentioned,  with  one  large  and  two 
rather  large  cells. 

The  eye  has  black  pigment  and  yellowish  leua.  Immediately 
behind  the  eye  is  the  otocyst,  scarcely  larger  tlian  the  eye,  with 
thirty-five  to  forty-flve  otoconia  of  tlie  usual  form.  The  rliino- 
phoria  are  as  in  related  forma  of  Ai'.olitUidm. 

The  bulbus  pharyngcus  is  shaped  as  usual,  and  is  from  2.TS 
mm.  to  4.5  mm.  in  length.  The  jaws  (flu.  9),  as  comnionly 
among  the  Pliidianm  are  yellowish-horn  colored.  Tlie  articula- 
tion (flg.  9a)  is  rather  small;  the  cutting  blades  arched  (fig.  9fc) 
their  edges  with  a  scries  of  about  fifty  strong,  sharp  pointed 
denticles  (fig.  10),  the  uppermost  short  (flg.  10a),  by  degrees  in- 
creasing in  size  to  about  tlie  lengtli  of  0.06  mm.;  the  hindmost 
are  serrulate  (fig.  106}  on  the  posterior  margin.  The  accessory 
vily  beliinil  llie  ail  it' illation  uf  tin;  jnw  rather  liti 
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Thi*  intefttines  are  rather  short,  with  a  strong  longitudinal  fold 
through  its  first  half,  with  many  fine  longitudinal  folds  in  the 
Anal  f)a|nlla\  In  the  digestive  channel  were  stems  of  llydroidfe 
3kw\  tliflTerent  forms  of  Diatomacete. 

The  liver  papilhe  have  a  rather  smooth  surface.  The  bvrnm 
*'n\ii**phnrK  rather  short,  pyriform,  with  masses  of  small  cni<la* 
4 fig.  Mu  partly  of  oval  form  and  generally  measuring  in  length 
a>NMit  0.013  mm.,  partly  shorter,  stafif-shaped,  and  rarely  surpass- 
ing the  length  of  al)out  0.01-0  07  mm. 

The  hermaphroclitic  gland  is  very  large,  the  lolies  and  lohnles 
ass  UHual;  in  the  centre  of  the  last  were  zoosperms ;  in  the  peri- 
pheric (fig  5)  acini  (which  in  very  different  numl>erH  cover  the 
^vntral  part)  were  oogene  cells.  The  anterior  genital  masH  was 
large,  ^.2  to  4  mm.,  with  a  breadth  of  l.'i  to  2.75,  and  a  height  of 
1.2  to  :)  mm. ;  the  whole,  in  great  part  formed  by  the  gland,  munnta 
^t  albfiminnHa. 

The  SjH*rmalt^thfca  seemed  rather  |H»culiar;  it  was  8ac-ftha|HHl, 

vather  nhort,  and  short-stalked  ;  the  free  end  of  the  tvM  ilr/t'n'nn 

'^SH  i»nly   two  or  three  times  as  long  a.s   the   penis,  somewhat 

'thicker  in   the  middle,  strong,  continued  (fig.  (»a)  through    the 

wh«»K'  length  of  the  penis.     The  relraetetl  ylanH  prnm  in  its  sheatii 

«ti;;.  CM)  which  had  a  length  of  about  .'{.5  mm.,  as  also  the  glans, 

whiih  wan  htrong,  sliort,  saUHage-shaped,  with  a  round  opening  at 

the  fud  (fiir.  tW-).     A  layer  of  rather  short  saeeulate  glands  lilU«tl 

llif  vi\t\  of  the  penis  around  the  orifice.     One  of  the  drawings  ri»- 

|»ri-*ents  the  spawn  of  Ae.  opalrsrvnH  as  a  rather  long  corkscn*w- 

MmiM-d  coil  of  reddish  hue. 

▼.  FIOHA,  Ilanc.  et  Kmhleton. 

Fi'h.i,  II.  rt  G.  KorU'H  Aud  llHiiIry,  Hrit.  Moll.,  iii.  IK.Vt,  p.  x.  .\M.  ninl 
Hftiir  ,  Mnno^T.  Hrlt.  Niuli»>r.  .Moll.,  Part  VII..  IH-Vi,  pp.  .Vi,  5:i,  fum. 
:t  Pi.  'M*ii.  H.  HerKh,  AiiHtoiii.  rmhr?*.  uf  Fiona  ntimt.  Wl^k.  Mtd- 
ilfl.  fra  nnturh.  Kohmi,  i  Kj^ilM-nhiivn  for  1»:»7,  pp.  27:i-aa7  '*J7»-'Jsn  :>, 
1**.%H.  Tab.  II.  III.  K.  litfjrh,  Contrib.  to  II  Mono>;r.  of  ili«'  <iin. 
Fiou.i,  II.,  3  w.  pi.  C*op<*nhug('n,  IHMK  It.  lt(T;;h,  Jonrn.  d.  Miih. 
(Jmlrf.  2ir  llrft,  1H73,  pp.  m-HH,  Tab.  XII.  fl^'  4,  5.  H.  Hfrj:li.  Ibilr. 
ziir  Kcnnin.  d(*r  Aeolidindon,  I;  Vrrh.  <1.  K.  K.  Zo(»|.  Iwit.  Gr**.  in 
Wiin,  xxiii.  isra,  pp.  mn  610.  V,  I.  r.,  .\xvii.  1S77.  pp.  Hi:t  S'24. 

U$i**n*ieitU»^  K.  C*i«ta,  AnnuAfio  dol  Mun.  2«Ntl.  di  Nu|M>li,  iil.,  Isrifl.  pp.  (14, 
XO;  iv.  1HJ7,  p.  8H. 

KhiDophoria  et  tentacula  subsimilia.  simplicia.     Tapilbe  (dor- 
•ftlcs)  cuti  firmius  afflza*,  olongatw,  ab  membranam  branchialem 
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quasi  nlatie,  bursa  onidopbora  nulla.  Anus  dorsualis  dextrorsnm, 
aiwrtura  genitalis  gemina.  Mandibulae  cj  mbiolatfe,  processu  tnas* 
ticatorio  breviore  subhamato,  margine  masticalorio  sat  grosse  den- 
ticnlato.  Lingua elongata,  cotniiressa,  serie  dentium  unica  ;  denies 
aruuati,  vruribus  augustis,  acie  ciia|>ide  prominulo  et  utrinque 
dcDticalis  compluribus. 

For  the  general  characters  of  the  genua  the  reader  is  referred 
to  my  mont^raph  (1857)  and  to  the  above  cited  publications 
(1873). 

The  animals  are  pelagic,  but  few  species  are  yet  known,  which 
besides  nre  not  well  distinguished,  and  may  perhaps  prove  to  be- 
long to  one  uircumeequatorial  and  cosmopolitan  form. 

They  nre  :— 
1.  F.  marina  (FSrsk.)  M.  Atlnnt.  roediterr. 
a.  F.  pinnala  (Esclisch.)  H.  Pacific,  sept. 

Bergh,  1.  c.  lllll.  p.  606,  187S. 
8.  F.  tongieaada  (Qnoy  and  Oaim.)  H.  Paciflcum. 
4.   F.  *  alba  (Van  Hassell)  M.  Indicum. 

I.  Fiona  marina  iFdnk),  yt.T.pafi^  Bargb.    PIb»*  I.  Ag.  T-9. 

Limax  marina,  Fureknt. 

Fiona  nobilit,  Hancock  and  Emblelon,  I.  c. 

Fiona  atlatUiea,  Bergli,  1.  c. 

Uymenaaolit  tUgantimma,  A.  Costa,  1.  c. 
Color  caerulescente-puriMireus  (Dall). 
Hab.  Oc.  PaciOcum,  Atlauticum,  Mediterraueum. 
A  single  individual  of  this  species  was  taken  by  Dall  in  1873, 
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what  fltittened.  The  rhinophoria  are  smooth,  scarcel}*  longer  than 
the  tentacleii.  The  ejes  are  not  visible  externally.  The  hack 
thrrMifphoat  its  whole  length  naked  on  the  broader  middle  part ; 
laterally  closely  set  with  oblique  rows  of  papitlte,'  about  seven  to 
«i{rht  in  each  row,  fewer  in  the  fore  and  hindmost  rows;  the  pa- 
fiillnr  cH>nicaK  somewhat  compressed,  particularly  in  the  inferior 
f  N&rtA.  with  the  usual  gill-membrane  along  the  inner  edge.*  The 
mniift  in  the  usual  place.  The  sides  of  the  body  rather  high,  the  geni- 
tal r»|H*ningH  quite  contracted.  The  foot  in  the  forcmoHt  part  rather 
t>n>ad.  anteriorly  rounded ;  backwards  gradually  narrower,  the 
margin*!  projecting  a  little  from  the  sides;  the  tail  rather  short 
(  alHiiit  1.5  mm.  long),  merely  projecting  a  little  behind  the  body. 

The  central  nervoun  »yntem  is  of  the  usual  form,'  rather  flat- 
t4-neil :  the  cerebro-visceral  ganglia  rounded,  triangular,  the  pedal 
oneA  a  little  larger,  of  oval  form,  tlie  buccal  and  gastro-<L*sophageal 
f^aiiglia  art  usual. 

The  eye  is  as  usual,  with  black  pigment,  and  with  a  rather  large 
l<^n*i.     The  otocvnts  could  not  be  detected. 

The  oral  tulie  (retracted)  about  1.5  mm.  long,  rather  wide.  The 
oral  ^landsMongas  usual,  opening  in  the  oral  tube;  whitiMh.  The 
Kulh*i3t  fthartjnfjfUH  3.0  mm.  long,  with  a  breadth  of  about  1.8  mm., 
A<i'f<>rttii*rly  dc»cril>od.^  The  mandibles  aUo  (initcas  in  the  typical 
f«>rin.*  TIk*  tongue  long  and  narrow,  as  in  tlio  lant;^  on  the  under 
•kiilf  twelve,  on  the  end  two,  and  on  the  up|)er  side  twelve  teeth  ; 
siNi*  in  the  nheath  of  the  radula  eleven  developed  teeth  and  two 
lAoi  fully  develo|>e4l  plates;  the  number  of  teeth  was  coUHequently 
tlitrt\-niiie.*     The  form  qf  the  teeth  (fig.  7,  S)  was  an  usual;  on 

•  if  1.  r..  IHW,  Tub.  I.  f.  1-3. 

•  if  I   c  ,  IH.'VH,  Tab.  1.  fljr.  4  5.  »  Cf.  I.  c,  Tnh.  I.  flir.  7. 

•  Th*-v  t;I(iii(K  which  h«ve  Imtii  f«>nnorly  <h*M*riUMl  by  me  hh  ^alivnry, 
r«nnot  Im*  imi  liomnloffi /.«•(!,  Imthuim'  thi'ir  <liictH  «1o  not  |msH  over  thf  eom- 
niiMurm  (if  thr  ccntrnl  iiitvouh  iiviiti*m.  <ilnii(lH  of  the  hauip  kind  hnve 
^•■^n  fiiiiiiil  in  other  n»rin-»  of  Arolidiitltr,  in  the  p*nnj*  ArolidielUt^  H>»h- 
M'f  my  \W\Xt.  twt  Krnntn.  d.  Molhinkcn  «h-i«  SiirjriiHHomeereH.  Verb.  il.  k. 
k  Z. ..:  Uil.  (Srn.  iu  Whn,  xxi.  1H71,  THf.  XIII.  fi^.  20//,  nml  Beitr.  7ur 
Kinnin.  d.  A«-«»liai«aen,  il.  I.  c.  xxlv.  1H74,  |>.  ay»,  Tiif.  Vlll.  fig.  Whh). 

•  if  I.  c,  T«b.  I.  flif.  ». 

•  ff  I.  c  ,  Tih.  I.  flic.  W-13.  »  Cf.  I.  e  ,  Tnh.  I.  fljr.  10-18. 

•  C  f.  I.  c  ,  Tab.  I.  rt^.  2:i  2H.  The  author  fotnxl  In  twenty  tuonptrimeni 
«kf  ih«'  F.  tiilttHtifn  thirty-ei^ht  to  flfty  teeth  ;  the  numlN*r  of  (Icnticlm  was 
ib***lly  «tx  to  Hgbt,  ■ometimm  eleven  to  twelve,  on  ench  vide;  later ^Ucitr. 
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the  cutting  edge  were  on  each  side  seven  to  nine  dentieles ;  on  tlie 
foremoai  teeth  often  nine ;  the  breadth  of  the  foremost  teeth  was 
about  0.13,  of  the  twelfth  0.18  mm.,  the  width  amounting  to  0.3T 
mm.  or  lens. 

True  salivary  glands  do  not  exist.  The  a-sophtiguB,  the  atomacli, 
the  intestine  and  the  hepatic  system,  as  far  as  could  be  deter* 
■  mined,  were  quite  as  in  the  typical  form.' 

Tlie  vascular  system  and  the  renal  organ  are  as  formerly  de- 
scribed by  me.' 

The  hermaphroditic  gland'  is  quite  as  in  the  typical  form,  also 
the  hermaphroditic  duct  with  its  ampulla,  and  the  spermato-iluct 
with  its  two  parts,  one  thicker  and  brownish,  the  otiier  thinner 
and  whitish.  So  also  is  the  long  {about  ^  mm.)  whij)-Hke  penis, 
which  is  drawn  back  and  bent  up  and  down  in  the  thinner  sheath- 
like  part.  The  latter  showed  rather  strong,  circular,  muscular 
belts,  and  had  a  M.  relracloris  attached  near  the  neck ;  the  con- 
tinuation of  the  epermato-duct  could  be  followed  through  the 
whole  length  of  the  penis  to  its  point.  The  spermalolkeca  forms 
a  short  bag  about  1.-3.0  mm.  long,  filled  with  spermn.  The  ante- 
rior genital  mass  is  rather  compressed,  and  about  4.25  mm.  in 
length. 

DENDRONOTIDA. 

The  Dendronotidas  form,  like  the  Scyllmdm  and  BornfllidK,' 
in  certain  respects  a  coimecting  link  between  the  large  group  of 
■  AeoHdiidK  and  the  still  larger  group  of  Dorididee.  Jn  those 
families  the  liver  forms,  as  in  the  Dorididee,  a  large  compact  mass, 
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!"hc  Dendronotidee  differ  externally  very  distinctly  from  the 
Ulmdae  and  BornellidsB^  especially  in  tlie  form  of  the  dorsal 
'illae ;  in  the  anatomical  relations  of  the  form  of  the  mandi- 
WB  and  by  the  character  of  the  gl.  hermaphrodiaiaca^  which  is 
(as  in  the  Dorididm)  separate  from,  but  connected  with  the 

Inly  two  generic  forms  of  the  family  have  hitherto  been  known. 

1.  Dendronotus^  A.  and  H. 

9.  Campoipe,  Bgh.  Naturhist.  Tidssk.,  8  R.  J.,  1868,  pp.  471-478,  Tab. 
XII.  flgs.  1-17. 

DEKDB0K0TTJ8,  A.  and  H. 

The  true  Dendronoti  differ  from  the  Gampaspm  by  the  much 
)re  composite  form  of  the  frontal  appendices,  of  the  appendices 
the  margin  of  the  sheath  of  rhinophoria,  and  of  the  dorsal 
fills.  The  lateral  teeth  of  the  tongue  of  the  former  especially 
t  longer  than  in  the  Campaspx. 
Only  a  few  species  of  the  genus  are  hitherto  known. 

D.  arbareteent  (O.  F.  MQller).     M.  Atlant. 

D,  lyteolui,  Lafont,  Act.  8oc.  Linn,  de  Bord.  28,  1873.    M.  Atlant. 

D.  robustui^  Verrill,  Amer.  Joum.  of  Sci.  and  Arts,  n.  s.  L.,  1870,  p. 

405.     M.  Pacif 
D.  irw.,  Cooper,  Proc.  of  the  Cal.  Acad,  of  Sciences,  ii.  1862,  p.  59, 1868. 

M.  Pacif. 
D.  purpureus^  Bgh.  n.  sp.     M.  Pacif. 

Otadronotut  parpareas,  Bergb,  n.  sp.    PlAt«  I.  fig.  18-20  ;  Plate  III.  fig.  7-12. 
Color  purpureus. 

Dentes  medianse  (linguales)  mlnutissime  serrulati  altamen  non 
ique  ad  apicem. 

Hob.  M.  Beringianum  (Port  Moller,  Aliaska  Peninsula). 
Only  one  specimen  of  this  species  was  taken  by  Dall  at  Port 
oiler  on  the  north  shore  of  Aliaska  Pen.,  in  September,  1874, 
;  a  depth  of  seventeen  fatlioms,  sand.     He  notes  only  that  the 
limal  when  living  had  the  '^  mantle  purple.'' 
The  color  of  the  alcoliolic  specimen,  which  was  not  in  the  best 
ndition,  was  reddish-brown,  the  head  and  foot  yellowish.     The 
igth  of  the  (partly  mutilated)  animal  was  aparently  about  20.0 
D.  when  perfect,  with  a  height  of  the  body  of  about  6.5  and  a 
eadtb  of  nearly  5.0  mm.     The  lieight  of  the  dorsal   papillae 
iched  3.0  mm.  the  breadth  of  the  foot  3.5  mm. 
7 
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The  form  resemliled  that  of  tlie  typicut  species,  iLe  veil  harl  two 
median  arbiisculi,  aixl  on  cacli  side  three  lateral  ones,  the  median 
little  larger  thun  the  laterals  ;  between  the  median  a  small,  simple, 
rather  prominent  p.ipilln.  A  similar  papilla  seemed  to  exist  be- 
tween tiie  two  lateral  arbnsculi.  Under  the  veil,  on  the  upper  lijis 
of  the  simple  muzzle  were  a  scries  of  small,  simple,  truncate  pa- 
pillie ;  the  most  lateral  one  larger  (representing  the  tentacle  7  ?).' 
The  slicath  of  the  rhinophoria  higli ;  aliove  this  was  the  iisti:il 
larger  branched  apjwndnge,  divided  at  the  top  into  five  ncnrly 
similar  ap]}en<lnges  ;  the  olub  not  large,  ivith  about  twenty  rather 
thin,  and  very  broad  leaves  (on  each  siilc)  mostly  alternating  in 
breadth.'  The  body  of  the  typical  form  had  the  arborescent  pa- 
pillae, as  in  the  typloal  species;  the  two  foremost  pairs  seemed 
more  bi'nnched  and  more  divaricate,  between  them  (in  the  region  of 
tlie  heart)  lower  arborescent  tufts.'  IJctwcen  the  first  and  second 
papiilie  of  the  light  side  was  the  liirge  tnineate  anal  |irominence,' 
and  at  its  root  in  front  the  very  line  renal  pore.  The  sides  of  the 
l>o(1y  were  rather  high  ;  the  genital  o|>ening  in  the  usual  place  in 
fi'ont  of  the  region  of  the  first  (dorsal)  papilla,  with  two  fine  a|>or- 
tures.  The  foot  was  rather  narrow,  scarcely  divided  from  the 
sides  of  t!jc  body  ;  the  front  end  roupded,  a  groove  between  tliis 
and  the  under  part  of  the  mantle. 

The  cerebro- viscera  I  ganglia  were  nearly  as  figured  by  Abler 
and  Hancock  (t.  e.,  flg.  9),  the  eerebi-al  part  a  liltle  larger  than  the 
visceral;  the  pedai  ganglia  more  rounded,  and  the  commissure 
between  them  longer.     The  olfactory  ganglia  in   the  root  of  the 

of  tllf 
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a  little  shorter  than  the  longest  diameter  of  the  ganglia  ;  the  gati' 
pita  gaf*fro-o*ttophagalia  in  size  wore  about  one-eighth  of  tlie  last, 
roiinikMU  with  a  very  large  eell  and  several  smaller  ones.  The 
e4»romis8ures,  as  in  the  />.  nrboreHcefm,^ 

The  rtje  was  as  usual,  the  pigment  black.'  The  otocynt  of  the 
diameter  of  alH>ut  0.1  mm.,  erowde<l  with  otoconia  of  very  (from 
aNnit  0.004-0.0255  mm.)  varying  size.  The  leaves  of  the  club  of 
the  rhino|ihoria  without  spieula,  and  also  the  nkin  of  the  bo(]y, 
which  JH  easily  detached  from  the  subcutaneous  niUKcular  layer; 
on  the  dorsal  papilhe  eH|K*cia]ly«  were  masses  of  small  yellowish 
%ae-*»ha|NMl  glands  containing  fatty  matter.  The  anal  tube  was 
«hort  and  wide,  with  hmgitudinal  folds;  the  bulhuH  phan/ngrittt 
formeti  as  in  the  typical  species,  5.0  mm.  long,  liA)  high,  and  .*{.0  mm. 
broad.  The  insertion  of  the  <es(»phagus  was  before  the  middle  of 
lilt*  up|>er  side.  The  labial  disk  or  ring  strong*  radiately  furrowe«1, 
of  d«-<*p  brown  color  internally;  this  inner  portion  formed  a  narrow 
|>n'ht-n}*ile  collar,  composed  of  rather  irregular  closely  and  ob- 
liquely M't  en*ct  (fiir.  iS-'iU)  spines,  somewhat  like  those  of  the 
labial  plates  in  so  many  />or/(//W/r,  of  dirty  light  ydlowish-brown 
color.'  and  alnuit  4.  mm.  in  height. 

The  niantliblcs  were  yellowish-horn  cnlor.  except  that  the  arti- 
(  iilntiou  was  Very  dark-bn»wn  ;  the  form  was  cxarilv  as  in  the  tvpi- 
vn\*  :iu*\  in  the  following  species  (cf.  1*1.  111.  Ilg.  J-iJ). 

'\Ui'  fit* trt'sitn A  mnsfiratnrhm  was  rather  short  (Ilg.  7'/).  with  a 

•  liirle  M-ries  of  hUiail  denticles  exactly  as  in  the  />.  aW>orrsrf>is 

•  V\.  Il.ti^;.  Mil  IM.  IV.  fig.  1);  the  cavities  iK'hind  the  articulation 
'»f  thr  mandibles  were  rather  large  ( Tl.  111.  fig.  '.)).  The  tongue 
«*x.ii  tiy  an  in  the  typical  and  in  the  next  species  (cf.  IM.  II.  fig.  \K 
loi;  ilif  Urtmn  (fig.  *,»a)  rtvlnbr  \i\\\v\\  extended  forwartls.  and 
the  fcujH-rior  (fig.  In^i)  part  of  the  rasp  therefore  very  sli«»rt ;    the 

Tbr  \iMfnil  rominiH<(un>  Imn  not  hitln-rto  Immmi  >»o«*n  even  by  ItiiTiiiK 

•  i  4  ..  p.  170);  it  iH  the  foreiiioHt  of  the  coiuiniiiMirert,  ruth(*r  thin,  tlio  .V. 
.  *i  iMi'ii  v»Ty  (liitlhiet. 

*  In  lh«'  hfn'IroH.  tirhorfn^fun  the  i'M«1  of  Ihi*  /».  ofttieu»\ii  HoiiiotimeH  hlnek. 

*  A  ftiiiiiliir  Minieu  Imt  hrnnilcr  eolUr  wam  found  in  the  InrpT  h|MTiiuriiH  of 
//    tr****ffrffi*^  but  whiti»li  liki*  the  n»ht  of  thr  liihial  tlisk,  llir  >.|iiin'H    IM. 
\\    tii  '•)  were  m  nii»re  numcnuH  rnwH  (tlH*v  hiinllv  exereilci!  iwfiitv  in 
//.  yuri.ureuB)^  And  wm*  li^ht  yoUowiHh  und  1oii^«t.     In  two  !«ni:iUtT  tndi- 
^  'IhaU  n«>  irAce  of  thi*  cullnr  eotihl  In*  found. 

*  «  f.  mv  Above  cited  p*i|ht.  Tab.  XII.  Hi?.  2H'MK 
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rasp-ebeath  rery  obliquely  dcacending  Ijetween  tlie  inuBcular 
mattees  of  the  ton;j:ue,  and  ai)|>caring  on  tlie  lowest  part  of  the 
back  itide  of  the  bulbiin  pharyngeal  (fig.  lOc).  The  racMs  ^fif;. 
96)  with  nineteen  rows  of  teiaU  on  tlie  anterior  margin,  and  willi 
one  ou  tlieBUpcrior;  besides  three  loose  median  teeth  Uying  in 
tlie  pocket  on  the  inferior  end  of  the  tongue ;  in  the  sheath  twenty- 
two  developed  rows  and  two  andeveloi>ud,  tlie  total  numtwr  of 
rows  was  thus  foity-rour.  The  color  of  the  median  tvcth  horn- 
yellow. thai  of  the  lateral  much  brighter  yellowish;  the  breadth  of 
the  elitcst  median  U<elh  about  O.IR  mm,,  of  the  eighth  about  0.18, 
and  of  the  latest  developed  0.20  mm.  The  form  of  thu  leclh  ex- 
nctly  as  in  the  D.  arborenceng  (ot  PI.  II.  flg.  14).  The  median 
ones  (fig.  8-10)  with  a  very  flue  denticiilalion  on  tlie  margin,  mueb 
finer  than  in  the  typical  species,  and  not  reaching  so  far  (cf.  PI.  II. 
tig.  U,  and  PI.  III.  flg.  10)  out  toward  the  iKiint.  The  lateral  plates 
number  also  about  fourteen,  of  typical  form  ;  the  first  somettmea 
with  traces  of  n  slight  eerrulalion  on  the  inside  of  the  hook,  the 
following  mostly  with  about  five  to  six  (sometimes  even  suven  to 
nine)  sliarp  denticles  on  the  outside  (Bg.  11);  in  the  three  to  four 
(rarely  five)  external  plates  the  (Vee  hook  disap[>earing  more  aud 
more  together  with  the  denticles  ;  the  putenuosl,  or  the  two  ontrr- 
most,  were  very  thin' (PI.  III.  fig.  5).  Variations  hi  the  form  of  the 
lateral  teeth,  and  coalescence  of  two  teeth  were  often  observed, 
quite  as  in  the  typical  species  (cf.  PI.  III.  flg.  la). 

>  AccArdlng  to  Aider  and  Hancock  <1,  c.)  the  nnmlierof  rewaori«ctti  la 
the  D.  arborticeai  ii  about  forty,  wiili  nini!  lateral  lovth  on  encli  iddc. 
Heyer  sad  Hoeblue  mentloD  (1.  c.  p.  44)  a  "  Rndiila,"  wUb  forty -four  rowi 
(by  wliich  is  probably  meant  the  total  nunibBr  of  rows  oa  tbe  rbacbii  and 
In  the  tbealh),  and  with  ten  lateral  teeth,  and  the  same  number  of  lateral 
teiftb  haa  been  Indicated  by  Lovcn.  In  my  fonner  examination  (of  Iwn 
individuals)  I  saw  sixteen  1o  twenty -two  rows  on  the  rhacliiH  anil  iwpoly. 
five  to  twenty-seven  in  tbe  sheath,  or  a  total  numVr  uf  furly.ono  to  forty- 
nine  rows,  with  ten  to  thirteen  lateral  teeth.  In  luy  present  cxamioatiua 
of  five  specimens  of  D.  arboreiceM  (tike  the  former,  all  from  the  Qreeulaiiil 
coast  at  Jacobsharn,  etc.)  I  find  the  number  of  rows  on  the  riiacbls  faryiag 
in  small  individuals  from  thirteen  to  eighteen,  and  Ihcxc  la  the  ktinlb  fnm 
dxteen  to  twenty-three,  tbe  total  number  thua  varying  between  twenty -nine  ' 
and  forty-one ;  in  three  large  individuals,  having  a  length  of  itS.O  mia..  tbe 
number  was  18  +  20  (33),  Ifl  +  30  (38),  and  23  -f  ZC  (*8)  ;  the  numiier  of 
lateral  teeth  being  eleven  in  the  former  and  IliirlJ'en  in  iJ-e  latter,  fa  ril  f 
spedmens  (wo  or  three  median  teeth  were  found  loose  at  thi 
the  root  of  the  tongue. 
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The  saliTsry  glands  were  very  long,  accompanying  the  osso- 
phagus  (cf.  PI.  III.  fig.  12a)  and  extending  further  backwards; 
the  dact  was  also  rather  long  (fig.  126). 

The  craophagus,  stomach,  and  intestine  were  as  in  the  typical 
species.  The  liver,  perhaps  in  consequence  of  occasional  contrac- 
tion of  the  animal,  much  thinner  anteriorly,  much  thicker  poste- 
riorly, and  of  a  more  grayish  color. 

The  heart  was  as  usual.  The  renal  syrinx  nearly  equal]e4l  the 
Tentricle  of  the  heart  in  size.  The  renal  organ,  as  far  as  could  be 
determined,  was  as  in  the  Aeolidiidac.  The  hermaphro<Htic  gland 
almost  as  in  the  typical  species*  covering  the  back  of  the  liver 
from  the  anterior  end  of  this  organ  (or  nearly  reaching  the  ante- 
rior genital  mass)  to  a  point  between  the  last  pair  of  branches  for 
the  dorsal  papillie.  The  gland  forms  a  rather  thick  layer,  which 
is  a  little  narrower  than  the  liver,  and  fills  the  longitudinal  median 
groove  in  the  upper  side  of  it.  It  is  of  a  slate  gra}'  color,  owing 
to  the  peculiar  pigment  of  the  single  glan<U ;  is  composed  of  a 
mmss  of  rather  large,  rounded,  isolated,  but  (from  reciprocal  pres- 
sure) often  subangulated  glands  (ef.  PI.  II.  fig.  15). 

Neither  developed  zoosperms  nor  large  oogcne  cells  were  found 
in  the  glands  of  the  indiviiUml  exauiine<l.  The  anterior  genital 
sua*^»  was  whitish  and  yollowiMh :  and,  as  far  as  could  be  deter- 
in  ini*tl,  quite  as  in  the  Ih'udr.  arboret^ct'ns :  a  very  large  part  of 
the  whole  mass  was  formed  by  the  long  |>eni8,  which  still  seemfMl 
«»omewhat  shorter  than  it  usually  is'  in  the  typical  species  (cf.  PL 
JV.  fig.  4). 

Thill  form  might,  perhaps,  prove  to  be  identical  with  the  form 
cif  iMrndrvnotuM  **  with  the  lips  of  the  branchial  tufts  wliiie,'* 
tisheil  by  Couthouy  (U.  S.  Kxplor.  Ex|>e<l.  Moll.,  1862,  p.  311 ),  in 
Puget  Sound ;  or  even  to  agree  with  the  />.  iris  of  Cooper  (1.  c). 
Vn«ler  the  circumstances,  the  form  described  above  nuist  very 
ftikfly  l«  regarde<l  as  a  new  npe^Mes,  not  even  identical  with  the 
•Yearly  re<l  Tritonia  jmlchvUa  of  A.  and  H.  (Ann.  Mag.  Nat.  Hist, 
iv.  l«42,  p.  33),  which,  like  all  the  forms  of  I),  arboreitcrns  is  still 
dotted  with  yellow  (cf.  A.  and  II.,  Monogr.,  Part  I.,  1845,  fani.  3, 

'  The  reprrtentation  by  Alder  and  Hancock  (I.  c,  PI.  II.  flir.  1/)  Uinror- 


•  The  penis  seems  to  vary  a  good  deal  in  the  Dendron.  arbi>r(*f<n*,  or  a 
l^ctil  to  he  very  contractile. 
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pt.  3).    Besiilcs  the  color  the  foi-m  clearly  differs  in  the  very  iceak 

gerrulation  of  the  median  teeth, 

StnatDIiOtni  Dklli,  Berih,  n.  >p.     Plata  I.  (.  21 ;  Fl.  II.  t.  0-11 ;  PI.  Ill,  ag.*S-«. 

AiiitnnI  ? 

Denies  mediaiii  margineltevignto. 

Hab.  Frctiim  BeiingiBiiitm. 

In  dredging  on  rocky  bottom  at  a  depth  of  thirty-flve  fathoms 
in  the  Arctic  Ocean,  Bering  Strait,  August,  1855,  Dr.  Wm. 
Stimpaon  obtaineil  the  hulbun  pharyngeus  of  a  molluak,  which 
proves  to  be  a  Dendronolus. 

The  size  of  the  bitlbus  was  uncommonly  large,  the  length  being 
about  10.5,  the  breadlh  7.0,  and  the  height  about  G.O  mm.  Its 
form  and  that  of  the  mandibles  (fig.  2-4)  resembled  thai  of  the 
same  parts  in  D.  arborencena  and  D.  purpitreug,  but  of  somewhat 
darker  color,  the  edge  of  the  cutting  blade  (fig.  2c,  3c,  4)  dllfcr- 
ing  a  little  from  that  of  the  other  species,  and  the  serrnlalion  of 
the  denticles  being  more  distinct  than  in  Ihem.  The  ton<rne  (I'l. 
II.  flg.  9,  10)  as  in  the  other  species.  There  were  on  the  rhachis 
twenty-four  rows  of  teeth,  in  the  sheath  twenty-five  developed  am) 
two  not  quite  developed  rows,  the  total  number  of  rows  amounting 
to  fifiy-one.  The  median  teeth  were  of  very  dark,  nearly  black- 
brown  color,  reaching  a  breadlh  of  0.3  mm.,  without  any  trace 
of  serrulation  of  the  margin  (fig.  11,  12b).  The  lateral  teeth 
(fig.  3)  number  fonrtecn,  rarely  fifteen,  quite  as  in  the  other  spe- 
cies, the  four  to  five  ontermosl  also  without  denticulatious  (fig. 
21a,  fig.  r-,a). 
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TRITONUD2I. 

The  ^cniiH  Tritonia  was  eslabliHlietl  by  Ciivicr  as  early  as  1708, 
liut  may  have  Iweii  at  first'  hardly  sirparahle  from  the  forms  subtle- 
cjiieiitly  iiained  iPfndrnntptUM^  A   and  H. 

riiviirr  ^ave  no  ty|M;  of  the  ^eiiUH.  Lamarck  soon  afterward 
C  l^^ol)  adopte<l  the  name  of  Ctivier,^' hut  used  as  example  the 
J^trti*  rlaiU'jfra  of  Miiller,  which  has  since  Inicome  the  type  of  the 
l*t'iius  Tri'tpa,  Thus  the  ^enus  must  really  take  date  from  the 
Inter  anatomical  publication  of  Cuvicr  in  18()2.'  The  genus  is  not 
I  »ri»|>erly  characterize<l  here,  and  contaiuH  the  D.  rlan'tfrra  (-:  Tri- 
•  #/»a  »,  the  />.  cfrrina  (  Jh'ndronutnn)^l\\ii  iKmrnnatn  (  z.~Ihtfo)^  the 
V'.  arfp'trfMt'fns  {:^Ih'mlronotiift)^i\\u\  the  J), J'nunlosa  {  .-.Tritonia 
^lomfn-rtji)^  liesides  a  form  which  Cuvier  regarded  as  |»robably 
■^ew,  ilu*  Tritonia  JInmf»*'ryiy  which  he  seems  to  establish  as  the 
I  \|i4*  (»f  the  genus,  especially  in  the  flrst  edition  of  the  Ri'gne 
^iiimalv,*  and  this  has  since  been  reganled  as  the  typical  form  by 
^11  later  authors. 

Kxccpt  that  some  new  s|H»cies  of  the  genus  were  desciibed, 
tirailv  nothin«r  since  Cuvier  was  known  of  these  animals  uniil 
t!i«-  :iiinti>micHl  e.\:imination  of  the  7V/7.  tttht/ilfn,  by  Pelle  C'hiMJe, 
1  **'.*4.'  and  e?^|M*cially  until  the  excellent  publieations  of  AldiT  and 
li*iiH*'H'k  in  1  S.*>.'».* 

Tbr  :»rnu'«i  ha**  by  different  authors  been  classetl  with  other  genera 
>ti  ditrt-ient  ways;  as  a  family  Tritnniai'va  (  Meiikt*,  IMiilippi,  FimIm'h, 
tku*\  F.iivtii);  Trifnnui  (  Fei\,  ilaug);  Trituniti'tn  (Johnston);  Tri- 
t'..itJ.i  (d*Orb.);  but  all  the  arraii<4<'inents  have  lieen  (juite  unna- 
tiirni.  Aliler  and  llanc(»ek  fir>t  ( !"<.'».'>)  formed  a  natuial  group  i>f 
'/"#  i%*'#i'i//i.f  /  only  including  the  j^enus  Tritntna^  and  this  family 
^n^  •*«M»n  after  I  l*<.'»7)  ailopled  bv  (Jrav." 

T.i'-l.    KU  ni.  nn  \i    n7l»*<).  p.  'A^7.     **  L«'  noinlin*  ths  tentnculcH  tpii 
*^  lit. .Mr.  lit  '..I  tNiinlii'  v:irii'  •!■•  i!rii\  :i  Imit."      ('u\irr,  1.  o. 

'    l.^fiMrcL.  ^\n\.  itfH  :iiiiiii:tM\,*<:ili>«  \«Tt.  uil  i\    (HUH,  p    ll.*i. 

•  «*ii\i«r.  M«  in    «»iir  Ir  crnn"  Trit"ni'i,  Ann.  «iu  MiiM-inn,  1,  IHJ'i,  pp.  4*<ft- 

4v«.  n  XXXI  -xxxii. 

•  *  iiMT,  llt'k'iM*  Aninmli*,  il.  p.  \VM,  1H17. 

•  \hV.f  i  liinji",  Mi-ni.  Kulle  Htnriii  (1<*;:U  an.  s  vrrt.  iv.  lS2t>.  Tav.  I\li.  eil. 
-J.  V    p   71 

•  AM.r  an!  Iliinc.,  Mono^T.  of  llir  Hrit.  NmliUr    Mi»n.,  Turt  VIl.  !><."*. 

r^m  -:.  n  i  -ii 

•  Allrr  ant!  lUnr  ,  I   e.  I'url  VII.  IS'i^rtpp.  p.  xx. 

•  ilrm\'9  i'ftiuW,  I.  1h:,7,  p.  218. 
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The  chHrKtfters  of  the  fMiiily  seem  at  present  to  be  formulable 
ill  the  following  way: — 

Corpus  Bubqua<lrilaterale,  subelongaturo.  Velum  frontale  sat 
magnum,  inUgrum  vel  sub-bilobum,  margine  laciniis  tentacutari- 
buB  flmbriatutn.  Rkinophoria  vagina  tubulosa,  erccta,  margine 
revoluto  retractilia ;  pettolo  oylindrico ;  clavo  culmine  obtuao  obli- 
quo  margine  pennis  bipinnatis  instructo.  Branchia  numeroese, 
eubpedicelletie,  arbusculi- formes,  intequales,  margine  palliali  pro- 
minulo  eerie  simplici  diepoeite.     Anus  lateralis. 

Bulbua  pbaryngeuB  magnus.  Mandibulee  fortes,  plus  miniisve 
elongate,  sat  applanatse.  Radula  lata,  multiseriata.  Series  deu- 
tium  multidentatae,  dens  medianus  latiia,  depressus  vel  nonni- 
liil  elongatua,  subpyramidalis ;  utrinque  dens  lateralis  raediano 
Rtibsimilis,  sed  magis  elongatua';  denies  extoriores  hamirormes, 
margine  Isevi  vel  denticulato. 

Ueparnonramificatum.  Sperroatotheca  unica.  Penis  elongatua, 
i  Dermis. 

The  body  of  the  Triloniidee  is  rather  stout  and  strong,  some- 
what elongated,  subquadrilateral.  A  large  froDtal  veil  covers  tlie 
bead ;  it  is  simple  or  more  or  less  bilobed,  the  margin  with  more 
or  less  numerous,  ratber  abort,  digitations.  Tbe  sbeaths  of  the 
rkinophoria  erect,  tubulous,  with  revolutcd  margin;  tlieir  stalks 
cylindrical,  tlie  club  oblique  above,  with  btpinnat«  plumes  on  tbe 
margin.  The  gills  are  ratber  numerous,  unequal,  subpetiolate 
arborescent,  inserted  one  behind  tbe  other  upon  the  somewhat 
prominent  pallial  margin.    Tbe  anus  is  before  the  miiidle  of  the 
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of  Xudibranchiaia  with  a  ramified  liver,  and  those  with  a  simple 
liver  embracing  the  Dorididm  and  the  Poroslomata}  {Doriojmdm^ 
PhyUidiidm). 

As  in  the  Dorididm  there  is  only  one  spermaioiheca ;  but  in  the 
general  form  of  the  bo<ly,  and  in  the  nature  of  the  pharyngeal 
hulbus  they  show  more  affinity  to  the  Porostomaia, 

The  family  seems  to  include  but  one  genus,  the  proi)er  Tritonim ; 
two  other  established  genera,  the  Candiella  of  Gray  (Fig.  Moll. 
An.  iv.  1850,  p.  IOf>)«  with  7V.  phbeia  as  type,  and  the  NemO' 
crphaia  of  A.  Costa  (Atti  della  K.  Acad,  delle  Sci.  di  Napoli,  iii. 
No.  19, 1869)  with  the  new  (?)  si)ccic8  (N,  marmoraia^  C.)  as  ty|)e — 
very  likely  merge  in  the  typical  genus,  at  least  the  characters 
given  by  these  authors  do  not  raise  these  forms  to  new  generic 
rank. 

The  animals  belonging  to  tliis  group  are  all  slow,  sluggish,  and 
voracious.  The  ttjtatcn  of  the  northern  Furoi>ean  species  has  been 
made  known  by  Dalzell,  Ahlcr,  and  Hancock;  of  the  develop- 
mental histor}'  nothing  is  hitherto  known. 

This  group  seems  not  to  l»elong  to  the  tropical  seas.  A  small 
•eri«f9  of  s|)ecies  has  been  pu)»li^<hod  from  the  eastern  part  of  the 
Atlantic  (while  only  one  is  Vft  known  (?)  from  tlie  western),  from 
thi'  Mediterranean,  the  lied  Sea,  and  the  northern  part  of  the 
rai'itic. 

I.    TriUmia  JL»nk^fergt\  Cnv.     N.  Atlant. 

2    Tr.  rubra,  LtMick.     Hupp.  Atlas,  1H28»  p,  15.  t    4,  flg.  1. 

3.  Tr.  eUffttiu,  Ssv.  Eeypte,  xxii.  PI.  II.  titf.  1,  IS-jY. 

Tr.  gliHCtr,  L4-uck.  Kupp.  Atl.,  p.  10,  t.  4,  ti^.  2,  1H2H.     Marc"  Ru- 
hrum. 

4.  Tr.  rjfanohranehiata^  Leuck.    Kupp.,  1.  c,  p.  10,  t.  4,  fig.  3  n,  A,  Man^ 

It  u  brum. 
5    Tr.  d^aphylla,  C'antr.  Bull.  <h*  TAc.  (1<»  Scl.  .h-  Brux.  11,  p.  :W4,  1H3.V 
Tr,  t/uadnlaUni  Schult/.,  Phil.  En.  Moll.  Soc.,  i.  p.  I0:i,  t.  xix.  tig. 

2  ;  il.  p.  70. 
f  Tr.  lilatHritUa^  Histo,  Eur.  M«'ri<l.  iv.  p.  Jiri.  1820.    Verany,  Journ. 

df*  Conrhyl.  iv.  p.  HHO,  1K.V)>  (unpul»IiHhe<l). 
♦(Juvrn.)  Tr,  gibbo»a,  UihM>,  1.  c.  p.  ur*.     Man'  Mrdltoran. 

■  I  have  uaed  thU  name  for  a  group  includiug  thr  Jhriopu'dtr  and  Phyl- 
U4%%4*9  ;  cf.  my  Mai.  Unlirt.  x.  1K70. 

I  Tlie  ft[>rcira  It  naim'il,  but  not  doHcnlNMl.  The  cited  l)o<»k  of  Vrrany 
ba*  oerer  hern  pnbUMhnl.  f^aitt  y«>ar  a  yomitr  frifMul,  M.  ViiyHhitTi*,  of 
Manrillea  got  ifime  ■|M*ciinent  from  the  family  aiul  kintlly  iK'Ht  mc  one.  Cf. 
my  Mai.  Untcrs.,  lill.  187»,  p.  530. 


98 


P&OGEEDINi 


OF   THE    ACADEMT   OF  [1879. 

3,  flg.  30,  Ed.  3,  V.  p.  74. 


6.  Tr.  lethsfdea,  Dclle  Clilaje,  Hem.  W. 

Slare  Hediterran. 

7.  Tr.  Ootia,  VorRiiy,  Calal.  p.  33,  I.  ii.  fig.  7,  8,  1M6. 

8.  Tr.  ll*ytri,  Vcmnr,  Zoul.  dta  AlpeB  Marlt.  p.  871, 


».   Tr.  aeuminiiUi,  O.  G.  CnslH,  Slalislica  fiB.  cd  c 
il.  1,  1840,  p.  1840,  p.  09,  Tav.  V.  fl?.  1  a,  b. 

10.  Tr.  letraquetra  (PhIIas).     Mare  Pacificum. 

11.  Tr.   Palineri,  Cooper,  Proc.  Cal.  Acad.  Bci.,   ii.   18fl3,  p.  3uV     Mare 

PacificuiD  (Cal.). 

13.  Tr.   UaaaitniU,   Pease,   Proc.   Zo61.  Soc.,  xvlii.  1860,  p.   it3.      Mart 

Facificum. 
18.   Tr.  pniUau.  Slimpaon,  Proc.  Phil.  Acad.   Nat.  Sci.,  vii.  p.  383,  IS.IG. 
Marc  Capcnw. 

14.  Tr.  eneeal'ita,  Gould,  Expl.  Bxp.  SliellB,  18S3,  p.  308.     Marc  Atlnnt. 

occid.  (Bnisilla). 

15.  Tr.  pUbeiii,  Joliniit.    3Iare  Ailant. 

10.   Tr.  linealn,  Alder  and  Hancock.     Mare  Atlant. 

17.  Tr.  (.D'liHiiieelia)  granli;  ItisBo,  1.  C.  p.  S8.     Mare  Meililrrran. 

18.  Tr.  manicaUi,  Desh.,  Tr.  du  CoiicLyl.  1H3«-1BJ3.  expl.  dea  pi.   p.   -lO, 

pi  03,  fig.  a. 
t  Neiiuteephala  marmorat-i,   A.  Costa,  IlluBlr.  di  due  generi  di  Moll. 
Nudibr.,  Atti.  della  It.  Ac.  Sci.  di  Napoli.  iii.  No.  19,  ISOO,  Tav. 
— .  flg.  0-8.    Mare  Medilerrsa. 

I.  TritoiiiBt«traqaetra(Pallu),  PI.  III.  r.  13-in;  Pt   IV.  Sg.  &-l2i  PI.  V.  flg.  I -I. 
Limax  Iftraqaetra,  Pallas,  Nova  Acta  Petrop.  ii.  p.  337,  330,  Tab.  V.  f.  83, 

1788. 
Dorit  Utniqiittra.  Omelin,  S.  N.  ed.  xiii.  t.  0,  p.  3100,  1T80. 
Color  aiiimatis  cin'erascens. 

hnh.      M,  J'ac-ilir.  s^:|.lcntr.  ([..miIhj  Kunlii,-.  A^^.^Li■^ll,^^|■ 
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n*rnarkiii^  that  thoy  aro  found  larger  than  the  figure  he  gives, 
which  han  a  length  of  seven  to  eight  centimetres. 

Of  thin  iMiri<»tifl  form  only  one  specimen  was  found  by  Dall  at 
I'nalnshka,  on  a  reef  at  low  water  (in  April,  1872).  The  color  of 
the  /*riii//  animal  is  note<l  as  having  been  "ashy  gray." 

The  color  of  the  animal,  pn^seroed  in  spirits,  was  uniformly 
light  irrpy-yellowish ;  on  the  pinna*  of  the  plumes  of  the  rhino- 
|>h(»ria.  but  eH|>ocialIy  on  the  envelo|)e  of  the  papillie  of  the  club 
<»f  tht'M*,  were  remains  of  a  silverisii-wiiite,  wliich  is  also  seen  on 
the  lol»es  of  the  anus  and  the  renal  orifice.  Tiie  length  of  the 
InnIv  was  alK>ut  75.0  by  a  breadth  of  37.5,  and  a  height  of  2i\A)  mm. 
Ill  i;eii«*ral  the  form  of  the  animal  was  somewhat  as  in  the  typical 
TrUitnia^  ratner  stout ;  the  anterior  part  of  the  lM)tly  hardly  nar- 
rf»w4*r  than  the  median,  the  posterior  somewhat  constricted.  The 
lia»*k  was  a  little  convex,  sloping  backwanlH,  rather  smooth  or 
Vf  ry  uiiinitoly  granulate«],  feeling  a  little  rough  to  the  touch  ;  on 
ihr  rd.jjr  finely  tulK»rculated.'  The  edge  projecting  about  <J  mm.; 
thnin«*r  townnln  the  border,  which  is  finely  and  irregularly  toothed, 
hut  ?»h«iWiMl  (PI.  III.  ih^.  14)  few  traces  of  gills;'  on  the  left  Ki<lo 
th<*  margin  is  continued  to  the  (left)  rhiuopliorium,  on  the  right 
it  ilid  n«>t  rearh  quite  to  the  region  of  the  grnital  opeiiin;4s;  b:ick- 
tiardn  It  i:ri*w  narrower  and  thinner,  over  llie  tail  it  was  nearlv  2 

» 

mm.  br*»ud.  The  rhinopfmrid  are  rather  <listant  from  each  oihor, 
Alni«i<»t  iiitin*ly  as  in  the  7V.  Jloinhrrtfi :  the  apertures  ol'ihe  pro- 
tiiiiMiit  nheaths  oval,  with  a  diameter  of  about  (>  nnii.,  with  the 
Inirder  undulated,  and  involuted.  Tin*  Htalk  of  the  elub  l<»w  ;  the 
«  Iiib  it**i*ir  eylindrieal,  about  ,'{.75-4.0  mm.  high  ;  the  central  part  of 
the  club  much  b>wer,  oblique;  in  the  periplierv  the  clnb  i<«  divided 
in  "^evi-ral  <  about  ten)  larger,  eonnnonly  bi-  or  tripinnate  pinnies, 
fvliieh  <«<»nictinies  are  again  divided  iiit<»  a  medial  with  a  lat4*ral 
«»ii»'  oil  viuU  side;  betwe*»n  these  stand  soiin«limcs  one  i»r  two 
itiiiallcr  an«l  sliigl(>  plumes;  the  loremosl  is  the  lowest;  the  hind- 
in<i%t  (»f  all  the  plumes  is  the  larg<*st,  and  the  stem  of  this  is 
|>r«Mlii«*cd  in  a  thick  papilla  projecting  overall  the  plumes;  from 

• 

•  iSlln*  mrntifinH  the  Imck  uh  more  unniual   (*'  irriin(linoM».in'e«nmlie*'). 

'  Vi  r>  likt'Iy  tin-  ^ilU  were  rublM'd  <»tr;  <»ii  the  other  hainl,  Pii11:ih,  too, 
cl-««  itMtlit-r  iii«'iition  nor  in  bin  fii^iire  rcpreMciit  irills,  he  nnly  ki\>»  that 
111*-  l*«i  k  «itlc  ba<i  **ftn);uli  cttrunciiltito  hiulci/*  (The  Hiiiiiial  \\h<-n  frv^h 
•b"W«*|  ii<i  trneett  of  any  ^ilU  to  the  easuul  ohM-rver,  aiiil  h:i«l  iit»t  lieeii 
%ul»j«i  ted  to  rough  handling. — Dai.i..) 
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the  base  of  this  papilla  three  to  five  low  septula  diverge,  divide 
and  go  to  the  base  of  the  plumes  and  their  broad  rhachides.'  The 
veil  entire  (not  bilobed) ;  with  the  upper  border  (aboat  8  mm.)  &nd 
the  corners  (about  10  mm.)  freely  projecting  (fig.  13);  it  is  (36 
ram.)  broad  an<1  (16  ram.)  high;  on  the  front  side  regularly  fur- 
rowed by  fine  reticulated  lines,  which  produce  the  appearance  of 
a  serpent's  skin  (PI.  IV.  fig.  5);  the  upper  edge  of  the  veil  is 
smooth  or  showing  only  traces  of  dentition  ;*  there  is  no  trace  of 
the  grooved  fold  on  each  side  at  the  base  of  the  veil  found  in  the 
TV.  Hombergi;  the  end  of  the  muzzle  beneath  the  middle  of  the 
veil  is  contracted.  The  sides  of  the  bodj'  somewhat  high  and  con- 
vex, a  little  lower  in  the  anterior  part;  decreasing  in  height  from 
the  region  of  the  anus  backward.  The  upper  genital  opening  was 
entirely  filled  by  the  flngelliform  penis  (PI.  III.  f.  13<i)  which  was 
about  20.0  mm.  long,  with  a  diameter  at  the  base  of  3.0,  and  at 
the  tip  of  0.5  mm.  The  larger  mucous  gland  (fig.  13)  was  below 
this  opening.  Behind  the  middle  of  the  body  is  the  crateriform 
anal  papilla  projecting  about  3  ram.,  in  the  orifice  of  which  are 
strongly  projecting  folds  (PI.  III.  flg.  15a)  before  which  is  the 
renal  opening  also  provided  with  intemnt  folds  (fig.  156).  The 
foot  is  as  long  as  the  back,  rounded  in  front,  with  a  marginal 
groove  which  extends  beyond  the  region  of  the  genital  orifices) 
the  foot  projects  laterally  some  3-4.0  mm.  from  the  body.  The 
tail  ia  short,  hardly  3.0  mm.  long. 

The  peritoneum  is  colorless,  the  viscera  not  in  the  beat  preser- 
vation in  the  specimen  examined. 

The  central  nervous  system  closely  resembles  that  of  the  Tri- 
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the  baceal  ganglia  (PI.  IV.  fig.  6)  are  rather  large,  of  oval  out- 
line; the  gastro-icsophageal  rather  short-stalkecl,  ovoid,  with  three 
large  cells  (fig.  6a). 

The  eyes  are  as  nsnal.'  The  otocysts  about  0.2  mm.  in  dia- 
meter contain  about  sixty  round  or  oval  otoconia^  reaching  from 
0.025  mm.  rarely  to  0.04  mm.  in  diameter,  many  of  them  marked 
with  a  fyw  fine  concentric  lines.*  The  skin  is  almost  free  from 
s|»iculie,  the}*  are  almost  entirely  absent  from  the  interstitial  con- 
nective tissue. 

The  oral  tube  is  rather  short,  about  6.0  mm.  long,  wide,  with 
the  usoal  longitudinal  folds.  The  bulbus  pharyngeus  is  strong, 
about  16.0  mm.  long  by  14.0  mm.  broad  and  high.  The  form  is 
ID  general  shorter  and  stouter  than  in  tlic  typical  Trilonia.  The 
^muscle-plate^'  on  the  front  side  as  in  Tr,  Hombergu* 

The  jaws  (PI.  IV.  fig.  7)  shorter,  broader,  and  higher  than  in 
the  Tr.  Ilombtrgi;  the  length  of  the  united  jaws  was    12,  the 

*  Thr  rjet  in  TV.  Ilombergi  show  black  pin^cnt  and  a  yellow  lonn,  they 
are  ahoni  0.28  mm.  in  diameter.  The  Mrna  optimn  is  about  four  timet 
at  loni;  at  the  cerebro-yitceral  ganglion,  and  isMuet  from  a  tmall  ganf^lion 
•ituatrd  near  the  ihhUI  ganglion,  giving  out  a  nerve  iM'fore  n*aching  I4ie 
evf*.  and  continued  in  a  third  nerve  l>eyond  the  eye.  Cf.  Ihering,  1.  c. 
p.  r«4. 

'  Aider  and  Hancock  did  not  discover  the  otocysts  in  Tr.  llumhrrgi,  nor 
dill  I.  but  they  wen*  m'<*u  by  Iherlng. 

*  The  hutbua  pharyngeui  of  the  Tritoniie  is,  at  alto  the  tongue,  very  like 
that  of  the  PUuntph^Uuiitf,  but  somewhat  more  tlattcned  (cf.  my  IMdrag 
til  eo  Mooogra|)hiaf/'^urf>;>Ay</iMi<>r;ir.  Naturh.  Tidsskr.  .'i  U.  iv.  1H06,  pp. 
^24-:ViA).  The  lip  disk  at  the  liottom  of  the  oral  tube  is  as  In  those  ;  also 
the  thick  muscular  plate  at  the  fnmt  of  the  Jaws  (cf.  I.  c.  p.  229),  aiul  with 
thr  U4ual  transTcrst*  groove.  In  two  Individuals  of  the  Tr.  Jf*ttnf^nji  of 
thi*  Irngth  of  T..*!  and  5.5  cm.,  the  hulh.  phar.  had  the  length  of  20  to  *i:i 
mm.,  a  breadth  of  12  to  15  mm.,  and  a  height  of  11.5  to  15.0  mm.,  or  the 
IrniTih  uf  thr  bulbuH  amounted  to  alNtut  one-third  that  of  the  Ixnly  ;  on  the 
•urfacr  of  the  bulbus  wen*  marked  partitions  nearly  as  in  the  PUumphyU 
U4ii*i*9:  the  theath  of  the  radula  on  the  hinder  and  upp4T  end  of  the  bulbut 
wan  ilislinct,  but  not  prominent.  The  united  Jaws  23  to  24  mm.  long,  with 
a  bremtlth  of  12  to  10,  and  a  height  of  0  to  7  nmi.  ;  the  breadth  of  the  Jaw 
alone  Iwhind  the  articulation  alwut  2.5,  on  the  bn)adett  part  0.75  to  7.0 
mm. ;  the  fn*e  part  of  the  pror.  nuutiraior.  1.5  to  2.0  mm.  long  ;  the  artieu- 
Ution  rather  prominent  iu  front ;  nearly  the  |H).sterior  half  of  the  cutting 
t^gr  It  •rrratcd,  every  denticle  cimi|N>sed  of  wveral,  mon*  or  less  coalt-hcenl, 
rfiniral  (Miinta,  elevated  alMUit  0.10  mm.  ;  a  deep  furrow  for  muHtubir  Inser- 
tion nearly  parallel  with  the  cutting  edge. 
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breatttli  13  mm.,  and  the  height  5  mm.;  the  Jaw  alone  lind  behind 
the  Articulation  (flg.  7a)  a  breadth  of  5.5  to  7.0  mm.  in  the  binder 
part;'  the  length  of  tlie  (tree  part  of  the)  proc.  maslicaloriiig 
(fig.  lb)  1.5  mm.;  the  articniatiou  rather  prominent  in  front;  the 
cutting  e^ge  in  the  posterior  part  sliglilly  undulated,  but  plain, 
under  the  mici'oscope  covered  with  many  irregular  scries  of 
irregular  prismatic  bodies  (fig.  16)  about  0  03  mm.  high.  The 
tongne  is  large,  broad,  and  high;  the  radula  narrower  tbnu  in  Tr. 
Hombergi,  brownish-yellow,  with  nineteen  series  of  l«eth.'  On 
the  under  aide  of  the  tongue,  moreover,  the  marks  of  eight  aeries 
of  teeth  remain,  the  tectli  themselves  having  been  dropped.  There 
wore  under  the  ledum  radulte  and  in  the  sheath  twenty-five  fully 
developed  aeries,  and  six  which  were  yet  only  partly  colored. 
The  number  of  series  in  nil  fifty.  The  nnml>erof  teeth  was,  in 
one  of  the  foremost  series  of  the  raduln,  about  two  liuiidre<l  and 
twenty-Gve  (on  each  side),  and  the  number  seemed  not  lo  increase 
notably  farther  backwards.  The  median  tooth  is  like  a  compressed 
pyramid,  somewhat  narrower  in  the  hinder  part  (E'l.  IV.  fig.  San; 
PI.  v.  figs.  Iflfl,  2a),  with  the  upper  |)art  bent  backwards  (fig.  8); 
the  posterior  margin  more  or  less  rounded,  the  anterior  margin 
(%.  \aa)  with  a  slight  cleft,  the  continuation  of  which  (fig.  2a) 
forms  a  groove  on  the  anterior  side  of  the  pyramid.  The  first 
lateiiil  tooth  sliai^ed  nearly  as  the  medial  is,  but  (fig.  %bbi:c,  IM, 
3)  narrower  and  longer,  the  (fig.  8)  up|)er  part  less  prominent, 
less  crooked,  and  commonly  more  rounded  at  the  top  (fig.  8). 
The  second  lateral  tooth  either  nearly  like  the  first  (fig.  ,8rf),  or 
with    n  distinct  beginning  of  the  form  (fig.  1^,  2),  that  reigns 
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ii'il  tliii-kiMUMl  ,  flexilih*  process  I  n«j.  *M.  The  oim  to  two  miter- 
»"■-•'  li-tih  miihII  niul  in  form  very  v:iri:il»h' dij;.  lO/id,  lI/i/#).  The 
tiM-tli  (\\\  ihi'ir  thickfiu'd  parts)  of  Vfllowish  color,  soiiicwiint 
tlnrkt-r  :iii>l  U'^*^  cioar  than  iu  tiie  typical  Hpecit'H.  The  I(>ii;;th  of 
till-  r:ii'liiilian  ti'i'th  in  tiie  Iiimler  part  of  th<'  ton«r(io  0.2  mm.:  the 
::rc:iti-»i  lu'iirht  of  the  lateral  toi'tli  (in  ahoiit  the  sanit*  re«;ion)  H.4 
nun.     hmilile  plates  ( tiix.  pi)  were  pn*sent. 

Tile  ■;/'I;m/ii/;i  ^fi//ivi/#>s  were  <'lMV-velIowish,  ahout  2.'».o  mm. 
Itifiji.  r.-iliM-r  tlaMt-neil;  ahont  lo.o  mm.  hriia<l  on  the  iiinlrr  siile, 
•M'p:irat«'<l  hy  the  (esopliai^ns ;  (in  tht*  npper  KJile  eoiitlnent  in  a 
lai  ^e  I  fiivcx  jilate  ai»ont  :J."».0  mm.  hroat].  The  efferent  *ln**ts  wen? 
•i|(«»i  t. 

Tlie  o-HiipliairnH  was  ahont  .*»*<.0  nim.  Ion<j,  with  a  diameter  of 
IlJ»  mm.,  ami  ro^e  from  the  fiirrmo>t  part  of  tin*  hn/hns  y»/i«- 
r»,-.  ;.»!.. •  in  the  posterior  half  wi'r*'  rather  Mnmix  lonuitnilinal 
fol'i**  p:i'«*»in'^  uithont  distinct  limits  into  the  htdmaeh.  Tin*  latter 
f'lrnit'i  a  moih-rately  si/nl  sar  at  the  anterior  part  of  the  liver; 
tin  uii'i.  r  -ide  wa.H  free,  the  nppi-r  th-rkiMl  l»y  a  llat  loin*  nf  the 
ii\«'r.  Ilir  «*l<imaeli  was  somewhat  eonipressfd ;  in  .Mntri'o-pit^fe. 
ri"i  tiiii*  Thin  ;ihi»nt  '.».n  mm.  hii;h;  the  mnha  were  wiile  with  two 
■■;I.:ii\  •■itii'l's  in  ilir  po^iteriiM'  part;  ali«»ve,  a  rather  narmw 
p\  .■  !ii-  V,  iih  \ri\  Hirmiir  fiihls;  tin-  wall^  «»f  the  sti»in:ii'h  are 
\  I'f.i  I  *riMiiitli.  Tin*  iiite<«tini'  i*»««nfs  tVnin  the  nppi'iniMst  p:irl  of 
••■11  I  .-.  rippirtrin*^  "n  the  siirfrtre  iif  ihi'  liver  at  the  left  siih'  nf 
:■.•  f.':i:f.  I-'INiwiuL:  the  left  ntarL^in  of  ihr  liver  Inrwuril-.  I'»ili;r«| 
,{.  .1  J.'  i\f  ••ii  thi*  Nurtai'f,  hilt  liaekwanl  at  tin*  fr«»Mi  au'l  en*!  nf 
!'.«  I. V I  ; .  :.iilti\\  iiii:  the  1  ji;ht  *»ii|i'  aX  that  «ir::an,  sojiii*wli;it  «|i"*mii|. 
.:•;.',  *■  •  II  :i<*i*fiiilMiL;  aL'aiii  anil  tiTmin:itini;  at  the  ;iimi««.  The 
:ii.i»  f  "Ml  piiii'i-eihiiv;  part  of  tin-  intt<«tine  wan  mIuhi!  -jri.iJ  mm. 
l"itj.  •!»•  ji-»t  \\'.\^  almiit  .'>JU»  nun  Imh-j,  nf  whieh  l.'i.JJ  mm.  Im-- 
iiiii;^i.|  to  lilt'  \K\h  whii'li  a»»een<U  ti»  the  ann^.  Tlir  <li:inii'ter  «if 
\Uf  !•  iiii:r»:il  pmtiiin?*  nf  ihr  intrHtiiir  \v:is  :i)i<iiit  .'I.n  mm.,  of  the 
ni»i|'i:<  pi'itifu  i.rarU  T.n  mm.  Tlitoii'jii  n«-ailv  the  whiilr  Icn'^tii 
•  tf  llii  Miti<«(m«'.  ami  iieaiiy  reai-hiiiL:  t^  lhi>  knei-  nf  ihr  la-^t 
aMih-liij  pall,  was  a  Hiiniiif  :in<l  thick  t'oM  of  a)i<iiit  \\  mm.  in 
hi  I'.'ht  :  Ihr  hint  part  tif  (he  ^alne  fur  a  length  lif  lull  I  mm  ,  free 
nixl  pri'iettin;;  win^-like.  Fine  litn;^it miiiial  InliU,  nUi-ii  *»liiiiin.: 
tliri'iitrh  the  wnllH  of  the  iiiteHtine,  were  morenver  mcii  ihiniiLih 
tilt*  mholc  length  of  it,  in  the  first  pnrt  espeeially  str^n-j  x*\\  the 
under  mflv;  in  the  last  jmri  finer,  |mrtly  i-inlin^^  in  th«- fiihU  of 
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the  anal  opening  (PI,  111.  fig,  65a).  The  contents  of  tlie  intea* 
tine,  stomach,  and  (KBophf^us  were  indistinct  aniniKl  matter. 

The  liver  of  a  cl&y-ydloTrish  color,  Urge ;  the  length  about  4.7 
mm.,  with  a  breadth  of  30,  and  a  lieight  of  about  26.0  mm.;  tlie 
hinder  end  rounded ;  the  foremost  half  of  the  lower  lobe  wanting, 
its  place  occupied  by  the  stomach;  the  front,  therefore,  very 
oblique,  sloping  backwards  and  somewhat  towards  the  right  side 
(with  an  impression  for  the  large  anterior  genital  mass).  On 
the  surface  of  the  liver  rather  superficial  furrows  in  different 
directions,  especially  transverse;  through  the  middle  part  of  the 
upper  side  of  the  liver,  beginning  at  the  right  side,  a  somewhat 
deeper  longitndinal  furrow  diverges  towards  the  left  side,  con- 
taining the  renal  chamber;  at  the  Junction  of  the  first  and  the 
second  third  of  the  upper  side  a  very  deep  transverse  groove  for 
the  pyloric  part  of  the  intestine  (which  turns  to  the  left);  but  the 
part  of  the  liver  before  the  groove  is  a  continuation  of  the  whole 
liver,  and  not  only  of  the  left  part  of  it  (as  in  the  ZV.  Hombergi). 
The  structure  of  the  liver  is  as  in  the  typical  form. 

The  atrium  and  ventricle  of  tlic  -heart  are  as  usual,  the  ventricle 
9.0  mm.  long,  and  the  renal  syrinx  about  3.0  mm.  long,  of  the 
usual  structure;  the  renal  chamber,  as  far  as  it  could  be  deter- 
mined, as  in  the  Tr.  Hombergi.' 

The  gland,  hermapkrodiniaca  not  distinguishable  in  color  from 
the  liver,  covering  the  surface  of  that  organ  nearly  as  in  the  Tr. 
Bbmbergi,  and  of  similar  structure.  The  follicles  contained  zo- 
ospcrros  and  large  oogene  cells. 

The  anterior  genital  mass  very  large,  -^0.0  mm.  long,  18.0  mm. 
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the  whole  length  of  the  everte<l  |)eDi8,  with  sevenil  irregular  dila- 
tations and  eoDHtrictions  through  the  |M>8tenor  part,  an<l  entling 
on  the  blunted  point  of  that  organ  with  a  small  round  oritice. 
The  t<|)ennato-<luct  is  attache<l  to  the  walls  of  the  penis  by 
abundant  connective  tissue;  its  wall  is  very  thick;  the  inside  in 
the  |K>8terior  part  with  some  strong  longitudinal  folds,  clothed 
with  a  fine  epithelium,  which  towards  the  end  of  the  |>enis  is  alK>ut 
0.07  mm.  in  thickness.  The  (PI.  III.  fig.  13d)  |KMiis,  as  above 
Mated,  fingelliform,  about  20.0  mm.  long,  under  the  loop  fur- 
nished with  a  whitish  covering,  partly  confluent,  partly  scattered; 
in  the  skin  through  the  whole  length  of  the  organ  an  infinity  of 
lM>ttle*i»ha|>ed,  glintening  glands  about  0.0B5  to  0.04  mm.  in  length. 
The  Mpf'rmalitfhfra  pyriform,  about  9  mm.  long,  passing  without 
precihe  limit  into  a  short  ductus,  that  is  a  little  dilated  in  the 
inferior  part  (vagina).  The  large  mucous  gland  convex  in  front; 
on  the  Imck  rather  flat  toward  the  anterior  part,  in  the  posterior 
excavated  (for  the  reception  of  the  ampulla  of  the  hermaphroditic 
duct);  the  duct  short;  the  cavity  of  the  organ  narrow,  empty.* 

DORIDIDJB. 

Th'**  l.ir^e  group  in  easily  «listingnislied  llirougli  the  (retractile 
or  not  let  tactile)  liniiicliinl  rosette  on  the  middle  of  the  back. 
Thi**  charaiter  is  only  found  in  a  single  other  group  of  ga^lcro- 
|MM|a,  the  Jh»rinf,si(fn^  which,  in  their  exterior  chararters,  cloM-ly 
simulate  tin*  l^uritUdn,  and  had  l>eeu  confoundetl  with  them,  at 
leant  no  far  that  they  were  regarded  as  both  lH*loiigiiig  to  a  single 
large  };r4»np,  until  my  examination  of  them'  showed  their  atlliiity 
to  the  y'/.7//i#/ii#//r,'  with  which  they  w«Te  cf»iiibined  by  nie  in  a 
l.nr:.:ei  group,  the  /*oivix/r///if;/r;,  particularly  characterized  thron^fh 
Iheir  |Hirif4»rin  ^*  outer  mouth,*'  nixl  the  conversitMi  of  tiie  bnlhun 
iJnirtjin/t  ii.-^  into  a  ipiite  uiiaruied  sucking  apparatus.  On  the 
r«»iitrnrv  the  Jh,rnlht/i'  all  show  a  very  well-*levi'|ope<I  hulfnin^ 
with  a  more  or  les«<  strong  tongiu*;  and  often  also  a  particular 
armature  of  the  lip  dink  c»n  the  anterior  end  of  the  hulhun^  and 

'  P«na»  (1.  r  p.  2«tH,  fl^.  2'J*u)  sccniH  to  ha\(*  imm'h  ilitTtTont  part<  of  the 
«nti-rit»r  icmital  ninttH. 

^  It   lU-firli.  iH'ue  Niirkts(*linerkfn  dor  SiitlwM'.  Journ.  dcr  Miih.  (to.lrifroy. 
Ilffi  %iii.  1W7.V  pp.  H'2-94,  Taf.  x.  xl. 

•  U  Herjrii,  H«*ilr.  til  Kun^Uk.  oin  PliyUidirrnc  iSrhiuilto  Nntur.  Tliltiikr., 
a  K   ▼.  1HIM»,  pp.  3:)7-.'S43,  lah.  xiv.-xxlv. 

8 
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lip-plntCH  of  rather  dirTerent  kind  and  nature.  With  the  Doriop- 
sidiB  (Porostomala)  the  Dorididee  agree  in  the  preeence  of  (wo 
gpermaloiheae,  and  of  a  vascular  gland  connected  with  the  cen- 
tral nervous  system. 

There  have  been  detected  but  a  small  number  of  the  generic 
formf)  and  species  belonging  to  this  large  family  during  Datl's 
expeditions. 

AKCHID0BI8,  Borgh. 
Dorii  auct. 

Arehidori;  Bergb,  Malac.  Unters.  (Semper,  Philipp.  H.  Hell  ilv.  p.  016, 
1878). 

Corpus  sat  inolle  subdepressum.  Tentacuta  bumilia,  plicie-for- 
raia  intns  altiora.  Dorsum  tuberculosum  et  graniilosuni.  Br»n- 
chia  (retractilia)  e  foliis  tripinnatis  forniata.  Podarium  sat  latum, 
margine  anteriore  BuperScialit«r  sulcatum. 

Armatura  labialts  nnlla.  Radnia  rbachide  niida,  pleuris  multi- 
dentates;  dentes  hamatl.    Tentriculiis  liber.     Penis  inermis. 

When  Linn^,  in  the  tenth  edition  of  his  Si/Diema  Naturee 
(1758),  founded  the  genua  Doris,  be  referred  but  one  species  to  it 
(cf.  my  Mai.  Unters.  [in  Semper,  Keise  I'hilipp.  II.  ii.].  Heft  x. 
1816,  p.  388),  his  D.  verrucosa.  This,  nhicli  was  founded  only  on 
the  figures  of  Seba  and  Rumphius,  is  pro1)ab1y  indeterminable, 
and  the  Dorin  of  llie  tenth  edition  of  the  SyaU  Nat.  should,  there- 
fore, not  have  beeu  retained. 

In  the  twelfth  edition  (17Gt)  the  genus  embraces,  beside  D.  ver- 
rucosa, which  still  figures  as  first  s|>ecies,  three  otiier  forma,  the 
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ffill  i-otniHtAe^l  of  (a  not  large  ntitul>cr  oO  tripinnatc  leaves.     The 
li|M)i«»k  I'lothvtl  witb  a  Miinple  thick  ciiticula.     The  radula  with 
nakinl    rharhiH,  the   plctinu  with  niimorotis  hook-8ha]>e(l   tinciiii. 
Thf  viMttricle  ts  large,  free.     The  penis  unarmed. 
Th«f  grotip,  so  far  as  yet  known,  contains  hut  few  s|>ecio8. 

I.  A.  inhfrtulaU  (Cuv.). 
..  A.  f*immsii  (A.  rt  II.  i. 
3.  -1.  m*niUrey€u$i»  (('o€>|>er). 

ArtkUorU  MoaUrejaaiii  (Cooper).  Plate  XVI.  flgi.  6,  7. 

Ihtrii  MohUrryenMiB^  ('oop<»r,  on  n«'w  or  rare  Moll.  inh.  the  coaHt  of 

Vn\.\  Pror.  Cttl.  Acad.  SH.,  ii.  p.  204.  isfla  ;  Hi.  1H«H,  p.  r>ft.« 
ArrhidorU  Moi»terfytn»i»   Bertfh,  1.  c.  p.  024,  Taf   LXVIIl.  fig.  24. 

Color  InteuH  vcl  ochruceus,  supra  niaculis  nigris  sparsis  et  seri- 
ati<i  notutufl. 

HoIk  .Mare  racifirum.     (Mf)ntorey,  Cala.  to  .Sitka,  Alaska.) 

Four  H|KHMmens  of  tiiis  form  were  (*oiii*<^te<l  hy  HiH^'hoff  at  h>w 
water  in  Sitka  Harbor.  Two  were  small  and  two  mucli  larger, 
l»ut  otherwihe  Kiniilar  in  every  reH|H'cl.  No  in»li's  havi*  Ik-i'ii  le- 
mvi-^t  in  regard  to  the  living  animal.  The  specimens  were  srnt 
UH*  in  a  drift!  rctudition.  Tiiev  were  of  a  v^llowish  or  <H*liraciHius 
\fll4iw  i'ojiir  with  a  larger  or  smaller  nunilxT  of  roiindi<«li  hhu'k 
«>(H>t««  oil  tlu*  hark,  here  and  there  ((mfhn'nt  in  irrt'gnhir  largo 
pal«lM-s  on  iIh'  middle  of  thr  hack,  whirh  wen*  nevi«rlhi'h**»s  inilis- 
liml'v  arrangftl  in  two  H«'ri«*H.  Tin*  H|K*cimrns  measured  H.U- 
lu.i*  mm.  in  Imgth,  M-*Jl.n  mm.  in  hreailtli,  and  r>-l;i.O  mm.  high. 
Tlie  widlhof  the  rhinophorial  oritlees  in  the  largest  Npeeimen  4.M, 
autl  «if  the  hraiiehial  aperture  10. 0  mm.  The  haek  wan  et)vered, 
«pute  an  in  the  t \ pieal  speeies.  with  large  and  small  nMinded 
tulMirU"*,  reaehing  1..')  mm.  in  diann'ter  in  the  hiigest  individual. 
The  fiMii  was  large,  exactly  as  in  the  typical  h|H'cies  ;  the  tentaclcH, 
»»  far  an  cmdd  U-  determined,  of  the  usual  kind. 

Ill  two  of  the  individuals  the  gill  was  expanded,  and  the  luim- 
U'r  of  the  liiaiichial  leaves  so. 

Thr<'Ugh  the  kindnesa  of  .Mr.  I)all  I  have  had  the  opportunity 


I  •• 


Pah*  yrpowisli,  with  Heailereil  l»Ia('k  »|H)tii  (or  rntlrrly  brown?); 
mantlr  riMuh.  tutM-reuhiti*,  or  nearly  Mnooth  ;  donml  tentaelei  kDol>-iliftpfd ; 
(•ranrhial  ra>ii  litpinnute,  kIiofI,  in  i-iKht  (UviHiona,  fonulng  ft  cmwn-tluipcd 
ri|Nin»i4>n  nil  llic  |M>»trrior  tliinl  <»f  the  doriuni.  Foot  espuided  lai^  ^ 
liri««l.  thin  mar  Kin  an  wlile  aa  the  mantle.  Length  Z'\  bmdtll  I" 
]    ,  fonn  rUmipitril  oval.**    Cooprr,  1.  c. 
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or  exnminini;  a  colored  drawing  of  the  animal  made,  by  Cooper. 
The  color  of  the  back  wrb  here  ochre-yellow,  with  scattered  small 
and  BOine  larger  blacli  spots ;  on  the  middle  of  the  back  especially 
several  larger  elongate  irregular  patches;  the  rhinophoria  of 
somewhat  more  reddish  color.     In  the  gill  eight  leaves. 

Tliroiigh  cautious  emollition  of  one  of  the  larger  and  one  of  the 
smaller  individuals  the  nature  of  the  lip-dink  and  of  tiie  armature 
of  the  tongue  could  be  determined.  The  former  was  quite  as  in 
the  typical  species.  The  longue  showed  thirteen  to  fifteen  rows  of 
plates  ;  the  number  of  rows  further  backward  could  not  be  deter- 
mined with  certainty,  tliei-e  seemed  to  be  about  fourteen  to  flfleen 
developed  rows,  and  the  total  number  of  plates  thus  seeme<l 
scarcely  to  exceed  thirty-three  to  thirty-six.  The  series  seemed 
to  contain  about  sixty  to  seventy  plates.  These  plates  (flgs.  6, 1) 
were  very  like  those  of  the  typical  species,  |)erhaps  the  hook  was 
a  little  slenderer;  the  height  of  the  outermost  plates  (fig.  7)  was 
commonly  about  O.t-0. 15,  and  the  height  increased  through  the 
series  of  plates  to  about  0.28  mm. 

Perhaps  this  form  might  prove  to  be  merely  a  variety  of  the  D. 
tubercvlalaj 

CHBOKODOBia,  Aldir  and  HanonilE. 
ChTomodorit,  A.  and  H.  Mod.  Brit.  Nudibr.  Moll.,  tII.  p   xviii.  1655.     R. 
Bergli,  N«ue  Nacktsclin.  der  Sudsce  i1.  in  Joum.  der  Mus.  Godeffroy, 
Heft  viii.  pp  73-62,  187.'!,  and  Iv.  1.  c.  llvd  xiv.  pp.  1-21,  1876. 
Ooniiibranehttt,  Pease,  Am.  Journ.  Conch,  ii.  1601,  p.  304. 
DoriprUmatiea,  A.  d'Orblgny  (pp.),  Moll,  des  Isles  Cansrles,  1684,  p.  40, 
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In  the  late»t  of  luy  c-IumI  |)a]>erM  was  moreover  given  a  supple- 
mi-nl  to  the  former  lint  (»f  <le8cril)e(l  or  tlenominiitcd  Z^or/V/cK,  that 
CMiiM  lie  referre<l  with  more  or  les8  probability  to  this  group.  The 
iiiimlii*r  of  s|M*eieH  amounted  to  about  ninety. 

In  rxternal  form  the  Chmmodoridrn  Homewhat  agree  witli  the 
/;•#»! fi##/orf«/#«x«  but  have  much  more  gay  and  haniUimie  eolorn, 
lUfxitly  funning  longitudinal  Atripes.  The  tentacles  are  Huiall, 
<-oiiic-.'d  :  the  (retractile)  rhinoplioria  with  densely  ]M*rrolialed  club. 
The  ni:ii'*rin  of  the  mantle  on  the  anterior  and  posterior  einU  de- 
vi'ln|NNl  iu  a  frontal  and  a  caudal  veil,  which  <<iometimeK  Hhows 
]i«*i*nl1ar  knoti».'  The  (retractile)  gill  is  formed  of  hiniply  pinnate 
|*liimcH.  hometimes  divided  at  the  top.  The  fo(»t  rather  narrow. 
I'be  li}i-«iiA\  with  an  annular  hard  lamina,  composed  of  densely 

9^-t  "^mall  liookn,  mostiv  bifurcateil  at  the  toi).     In  the  radiila  no 

•  •  • 

median  plates,  but  oHen  (»n  the  rhaehis  peculiar  thickenings 
<  p^^euflo-pbites).  The  lateral  plates  <»f  ordinary  f«»rm,  nearly 
SI  1  ways  serridated  or  <lenliculatetl  on  the  margin  of  the  hook. 
Tlif  penis  unarmeil. 

Ill  I  he  southern  part  <»f  the  Parilic  th*'  ('hmmtuhtrnlf:*  are  repre- 

«i«*Mti*d    by  a  whole    series  uf  species;    lVi»m   the    norlhern    part 

r!niia>  only  a  few  representative's  are  known  ;  anion.;   ihe  Hjieei- 

liiifis    ^rnl    1»\    I>:ill    onlvtuo    hjn-eies   were   detected,  the   liith«'rto 

kio'Mii  ni«»*«t   noilhern  represent  at  i\es  of  this  group,  of  uhirh  no 
fiirin  has  \ el  been  found  in  the  northern  part  of  the  Athtntir. 

CkromodorU  DftlU.  HrrKii.  n   up  .  lM:iir  XIII.  f.  1-7  .  Pliiii>  XIV   f  1-1. 

//»'«.  Oiv  racitle.  sept.     <  l*iiget  Sound,  Wa^liinglon  Territory. ) 

An  iiidi\iiln»l  of  this  species  was  olitaiiied,  duiini;  the  prin^ri'^M 

of  tlie  r.  S.  Hoiintlarv  roinnii«»"*ion,  by  I>r.  Kennerly,  tin*  lamented 

n'ttnialist   of  the  W  S.  parly,  in    l*uget    Sound.     No  notes  have 

eofue  to  hand  in  regarti  to  the  livin*;  animal. 

The  animal  preM'rved  in  spirits  was  II.;*)  mm.  hmg,  IkU  bn>ad, 
and  1.2  mm.  hi::li.  The  hcii^lii  of  the  rhinophi>ria  was  \r2S  mm., 
of  the  tciitaeula  (LT'i  mm.,  of  the  bram-hial  leaven  2.0  mm.;  the 
bri:idth  of  the  mantle  nmrgiii  1.2  mm.,  of  the  f<H)t  2.5  mm.,  and 
th«*  Ifiigth  (»f  tli«>  tail  was  2.r>  mm.  The  ground-color  of  the  back 
and  oides  isjibelline-irray,  everywhere  coven*il  with  smany  and 
fetiil   i-maller,  coal-black,  rounded  pointu  aliout  0.S5  mm.  la  ^ 

*  Sn«  li  knot*  liAvi-  Intii  tounil  iliy  mr)  In  llie  Oktm 
rurntfiiii,  fUg»tn»,  gtuuftt,  g^tHatophara^  and  (Mfft 
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meter,  which  were  also  visible  on  the  iin<Ier  eide  or  the  mantle 
edgie  and  on  the  upper  eide  of  the  Toot.  The  sides  were  also 
abundantly  furnished  with  bright  yellow  points,  ap|>eariRg  in 
smaller  mimlier  aleo  on  the  back  where  they  are,  for  the  most  part, 
r«pre-enled  by  yellow  ocelli  with  darker  yiillow  pupils.  The  man- 
tie-edge  had  a  yellow  margin  on  the  upper  side ;  there  was  also  a 
fine  yellow  line  along  llw  upper  side  of  the  edge  of  the  foot.  The 
stalk  i)f  the  rhinophoria  was  gray,  the  tlub  (grayish)  reddish. 
The  hranchiie  and  tentaeiila  grayish-white  with  a  yellow  colored 
rbachis  on  the  outer  and  posterior  edge. 

The  branchial  leaves  with  a  few  st.-attcred  black  points,  the  mar- 
gin of  the  oriSce  for  the  rhinophoria  and  of  the  gill  cavity  eml>et- 
liahed  with  a  yellow  line. 

The  form  as  usual;  the  mantle  edge  rather  prominent,  the 
frontal  and  caudal  veil  not  particularly  developed  (without  trai-es 
of  larger  nodules  on  the  under  side).  The  club  of  the  rhinophoria 
strong,  with  about  thirty  broad  leaves;  the  tentacles  conical  (as 
it  seemed),  retractile  in  a  little  cavity.  The  gill  consisting  of 
fifteen  (Fl.  XIII.  fig.  I)  simple  plumes;  increasing  four  times  in 
height  from  the  posterior  involute  end  gradually  forward.  The 
angles  of  the  anterior  margins  of  the  foot  not  very  prominent. 

The  intestines  not  shining  through  the  walls  of  the  body;  the 
|>eritoneum  colorless. 

The  central  nervous  system  yellow.  The  cerebro-otweral ganglia 
renirorm,thetwo  divisions  of  nearly  equal  size;  the  rounded  pedal 
ganglia  a  little  larger  than  each  of  thenr;  the  great  commissure 
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Tho  fin!ftns  iifturtftitft'ittt  ;*..')  in  in.  lonix  \\y  2.0  nun.  liroml  and 
lii.'i.  Tin-  r:i«liil:i  rr«Misli-;jr:iy,  frocly  projoclin^  al)oul  :J.5  mm. 
ri.f  :irin:itiinMif  tli«*  lip-disk  lu'oad,  nillior  tliii'k,  line  ln»riiv-yrll«»w, 
•  •'U-i-tin;:  r  I»l.  XIII.  \i*z.  '2  tt\'  latlirr  loiii^  (0.0<;  nun.)  lioi»ks,  si»me- 
wliit  riii  v«-<l  .it  tlii'ir  iiiipci'  ends  and  Nli^litly  liifiiicatiMl  at  the 
pMiht  •  tii;.  .'{  . 

Till-  t«in::n*'  »<  ii>^iial,  with  aliont  forty  rows  of  tcrtli,  lu-hind 
«lii'h  wiTi*  -ixty-Nix  rows  ot' drvflopi'd,  an<l  six  rows  ot'lnmiMturo 
'•fth.  tht'  t«il:d  hiinilirr  liciii;;  onr  liiindriMl  and  t wclvir.  Thi'  l«vth 
"T  %ilIiiwiHh  nilor,  (xcrjit  thr  rliarhitlian  ami  cxti'inal  niit-ini, 
»;..rl»  Writ*  n«*arlv  colorh-ss,  Thr  height  of  the  si«rond  I:iti*ral 
i  v..  XI  V.  lii:. -J;  aliont  0.u:j;»  niin.,  ofthc  ino^tl  rU-\at»*d  loi'lh  almiit 
«•>».'•  iiiiu..  t'i'  thi'  ont(*rino>4t  uni'ini  0.02.')  to  O.n:;  mm.  On  the 
iKiiKiw  rharliin  wa^  a  iui*<li:in  pscndo-platc  ( rha«'liidian  Iiosm) 
.il'iHiT  ii.n:{.'»  inin.  Ioiil;,  pointrd  antrritirly  (  1*1.  \  1 1 1.  W-^.  I ;  IM.  \  I  V. 
t'j  I  i)  Iiioadrr  ani]  r<Miiii1rd  hrliind  ( IM.  \  1 1 1.  Hi:.  ■• '  i"oii^is!iii«^  of 
:i  Ui^\i  aiitcriMr  pution  whifh  falN  atn  nptly  t<>waii1  ihi*  plain  put. 
*l"i'«"*  i:iai|iiall\  li»waiiU  lln-  t'infriiil.  an«l  i**  dividrd  1»V  :i  l"ii;ii- 
ln-linai  i:riMi\i*  into  two  lialvvs  (li;:*..  4,  Ti ).  On  ra«'li  -jih- of  thr 
nifdirtll  hlalr  I  Wrllt  v--«'Vrn  to  twriitv-niiM'  lati'irtU.  Tin*  lati-ial 
••••'h  iif  ii<.»i:il  foiin,  Mumwliat  low;  llu'(IM.  XIN'.lii:.  2 )  tlr"*!  with 
!''.r  :•■  tl  V  I- •h'nticiilal  iiih'«  iMi  ra«'ii  niili-  <»r  t  In*  l<»w  Ipnik  ;  t  In-  r«"*l 
t'  •*.  »'..  7.  •* »  u  iili  ••in  1 1  I  Hi  I V  on  ihi*  niUi-r  *»id»',  ihmniU  wii  h  *.i\  to 
««viii.  iiiiiif  iMlrly  'r*<|Mri:ill\  mi  IIm*  ihin<>*«I  pl.'itco  i  with  I'nui  ti» 
t.\i-,  •!  ;i'  l!if  nlni«i<*I  with  fiiiht  ti»  iiim- drni  iih-n  ;  tlu*  -i\  <iiiti-i- 
M.i>«!  ••t'lhi'  ii<«n:il  alMTrait!  l<iriM.  wilhunl  di'iitii-iit:iti<>n^  <  IM.  \1V. 

ri-.  .:.. 

Thi-  i"ili''trif  i//.iui/s  hnii;,  rililriiiil  nhapi'd,  \\hiti*«h  Thi*  'i  «.#. 
/'I'l;  ■•  a*  ii-ii:il  ;  tin*  int*'**tinf  tilhd  with  lar;.it*  piiMTH  nt'  a  ('•  m- 
/  ..^  ..i/iri,  nitxfil  with  NiMiH*  lV:i^nii-nIs  lit*  tin-  lip  plati'*«  aiiil  *<<ini(' 
Tt«i!i  fiDin  tlif  radiihi  Thr  h*-*  r  aliiint  ti  0  mm.  hxn;  l^y  o.n  nun. 
I»rti:i<i  'iifl  hii^ii.  trnih'Mtf  at  tht>  I'lni-rnd,  I'oninlrtl  lichinil;  the 
«n(i«t!ini'i'  \  I'lli'W. 

TIh"  !•»»#«/  /iii/'-r  ratlit'i'  ihirk.     Tin*  stnufmnfntts  iffaml  wliiti*«li. 

In  till-  ravitirs  <if  the  htriufif'hnulifir  tjhkmi  wi*re  XoiMpcrinii. 
Thi-  'iu*»  fi'tr  'jtnittii  imisit  ahoiit  'A.'i  mm.  lon^  liy  a  height  of  M.U 
anil  :t  I'li-adih  of  *J.(Mnm.  TUv^ tim^iil fa  of  the  liermii|ilinNlltlu 
•I'll  I  lathn  (aiNint  iVfi  mm.)  lonj;,  yellow.  The  9i)ermaioduci  verj 
lon;2 ;  the  lir-t.  ilniker,  pnrl  forming  A  Urge  BatUff*'*  «iil-  tht 
Mil  Mill  pa^-in^  into  the  hIioiI  /M*ni«.    TIm  ■■> 
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(PI.  XIV  flg.  4a)  of  n  diftmeter  of  about  1  mm  ;  the  longer  eper- 

matocynta  forming  a  long  cul-de-nac  (flg.  ib).     The  mucous  gland 

whitish,  in  the  neighborhood  of  the  anterior  end  was  ■  yolk-yellow 

part. 

S.  Cliromodorl*  Califortiiaiiili.  Birgh.  n.  tp.  PI   XII.  tg.  i  to  1&. 

Color  caerulescens,  dorso  et  latcrihiis  punctus  majoribus  aitreis 
ornatns. 

Hab.  Oc.  Pacific,  septentr.  (coaBt  of  California,  Santa  Barbara 
lelands). 

Of  Ihia  very  handsome  species  Dnll  obtained  an  indivlilnal  od 
algte  at  low  water  in  the  harbor  of  Cntalina  Island,  California, 
January,  1874.  (Specimens  have  also  been  seen  from  Monterey 
anil  San  Diego.— W.  U.  D.) 

The  color  of  the  living  animal,  according  to  Dall,  was  "  ma- 
zarin-blue  with  golden  spots"  (changing  to  greenish-bhie  in  the 
alcohol,  whii'h  it  continues  to  color  for  a  long  time,  and  after 
several  changes  for  fresh  spirit. — W.  II.  D.), 

Tlic  rather  contracted  animal  in  npirits  was  12.0  mm.  long,  and 
6.0  mm.  broad  and  high.  The  height  of  the  retracted  rhinophoria 
was  1.3  mm.,  of  the  retracteil  brandual  plumes  1.5  mm.,  the  length 
of  the  tail  about  2.5  mm.,  and  the  breadth  or  the  foot  2.0  mm. 

The  color  was  uniformly  greenish-blue  (which  it  had  also  given 
out  to  the  alcohol).  On  the  back  were  eeverni  yellowish-white, 
round  spots,  a  millimetre  in  diameter.  On  the  anterior  part  they 
were  chiefly  in  the  median  line,  on  the  rest  in  two  longitudinal 
series,  outside  of  which  on  the  back  were  scattered  some  similar 
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Tho  r*(*iitral  nervous  sysU'ii)  as  nsiml,  I  Mil  li^ss  tli»|)n"<«iMl,  nnd  of 
uri-fiiiHli  iMiliir;  tlie  mvltnt-visri'r.n!  (^nnirli:!  rcniroriii,  koiiicwIkiI 
tinin<1».*r  in  front  ;  tlii!  iliHtiiiction  lK>twri'n  tin*  rrrrhrtii  and  tin* 
?•/-'  p  r*il  parls  vrrv  prononnciMl,  tin*  lallrr  a  littlr  sinall(*r  than  the 
rrtrniiT :  the  piMhil  ;^nn;zlia  ronn<lnK  a  litllc  hirgcr  timn  tho  vis<>oraI. 
Thf  luirrnl  uan^rlia  lar^rcr  than  the  (proximal)  oUai'torv,  PMiiHlish, 
«"i«nnfi-tfi|  hy  a  rathrr  short  roniniiKsnre;  the  gaHtro-ii*sf»|ili:i!rc*:il 
ri>iui<lioli.  h^ivini^  ahont  niir-tentli  of  the  size  of  the  former,  rather 
— Ipirt-^talkeil,  «l«'Vrli»|»iMl  mi  one  si«l«*  nf  the  nerve,  with  one  very 
Inriji-  :ini|  :i  few  sniaUrr  <m'11h.  The  proximal  olfaetory  ^anulia 
r:t!lii'r  ileprr^M'ti — iMilhiforni ;  thedistnl  oneHnin<-h  smaller,  of  oval 
f'trin. 

'rill*  lens  of  tlie  eyt'  was  i;rrenisli-l)lne,  the  pii^nu'iit  hrownish- 
*'l:ii'k:  the   retina   l>hii^h.     The  titc*cvMls   wen*   as   nsnal.     There 

* 

^»T«n*  no  ^[)i(Mil:e  in  the  skin,  tin*  !«Mves  of  the  rhinophoria  or  tin- 
I  nti-r?«titial    ti-^sne,   wliieh    was   alwavs   of  a   j;re«'ni«*li-l»lne  eolor. 
Tin*  no<|nli'N  nf  the  eamlal  veil  reM-nihlnl  ihosi-  of  nthrr  speeies 
I .«i«i.i's<«in«;  them. 

Till*  i>ral  tnhe  was  ahont  'J..'*  mm.  loiiir,  ;iii,)  ij;  nun.  in  diamctrr 
:i!  till*  piisti*rior  rml ;  of  ^rf4-nish-li|ih'  riili>i*  thriMi^imnl.  The 
/  "'-tj,  fifi'iffn'trns  fif  tin*  -:im«'  i»r  a  «l:irkrr  N|ia»i»',  aliMiit  .'J  n  min. 
loi'-.'.  liV  a  hreailth  of  2  •*>  mm  ,  :in«l  a  lM-ii:lil  of  nrarly  -.n  iiiin. 

Till     lium-   ••liiMlh    of  ihr    lailnia   prutiiiniMt  pM-^ti-i  i"rl\   i^   aUo 

:i*«"'j!    1.0  mm.  ill  tti:imi-tcr.     Tin'  lip-pi:itc*«  lUi-  «»!'  a  i;i:i\i'*li  ulivr- 

ij".  1  It  I'lij.ir,  «»rp:irati'il  at    thrir   upper  Mi*^   *'•  i  mii-I    mon-  \\i»li'ly  at 

T'..  M    iiiwi-r  iipU.      Tlh-    plalrs  ar*-   ^ran-i'ly  iiarii»\\»r   a'mVi',  tin? 

ii«:iri\  uniform  >ir<*at|tli  )M-iiii>  !..'>  uim.     Tlir  clcuuntx  <»f  tin*  pl:tli"« 

rcit  li  till-  Icnirth  of  n.oi.'t  mm.,  wiiii  Ihiik.  ncuivnl,  li>Mikri|  puiuts 

Mi;^-.  T    |o».  iln-se  |ji«,l   wi  n*   tMhiu   t  h-U   (li^.  lUi.      Tlit>  i'Iimih  iit<« 

a<l|*i<-i  lit  to  tin*  sp;ii>fH   lii'twcfu   the  pl.iii'N  \\i  ir  Miiti'h  •«m:il!<'i'  ami 

«if  irri'ifular  form  (tl^;.  W)      Tii<>  tnUL^ui*  wa^  of  tin*  u«iial  t'<>ini.  IJif 

ra<liil:i   ^hiniiii;   like  njIvit   anil    i^imn  i<«li-L;i'('«'n    in   i'<il<u-.     hi  the 

ra*liil»  wi-re  thirly-live  mws  of  phiii-s.  In  hiuil  whiili  were  lili \  ime 

wril-fiirnieii  ami  ^ix  immature  row<« ;  the  total  amoiintin;;  to  i-i^hty- 

two  rows,     ill  tin*  po^ti'rior  rows  of  ihi*  louv^ue  were  nineiy-fi^ht 

t4i-tli  on  eaeh  njile  of  the  imrrow  nml  naked  rhaehis.     The  teeth 

bail  a  Very  pnmoiineeil  greeiiiNh  line;  riNiiig  to  the  hei;;hl  of  ahout 

t».l  miii.«  that  of  the  oiiterincMt  wm  about  0.04  to  0.06  mm.     The 

form  Ail  uaual;  the  hook  bifuroafead  at  Uw  poinl|  the  outer  ami 

poaieriur  branch  shoiteri  deotioill  *4  Ibe  den- 
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ticulationa  continued  downwards  along  the  exterior  margin  of  thi 
book  (fl^.  13).  The  innermost  teelli  (6g.  11)  lower  and  witi 
fewer  dentides  ;  the  largest  number  of  teeth  generally  with  abom 
eix  to  eight  dentit^les;  the  outermost  plates  (fig.  14)  of  the  uaiia 
modilied  form,  sometimes  rather  irregular  (fig.  13), 

The  (aliout  7  mm.)  long,  rib  band -formed  salivary  glanda  throiigl 
their  white  uolor  contrasleil  with  the  green  of  the  a<ljiicenl  visivrn 
in  their  foremost  part  broadei",  having  a  breadth  of  about  O.G  mm. 
in  the  rest  of  their  length  thin. 

The  liver  grayish-green,  about  fi.b  mm.  long,  by  a  breadth  of  i 
and  a  height  of  3  mm.;  the  substanee  more  yellow.  The  heart 
and  especially  the  renal  region,  of  greenish  color.  The  sanguineous 
glands  greenish,  much  flattened;  the  anterior  linguiform  about 
1.76  mm.  long,  with  a  breadth  of  about  0.6  mm.;  the  posterior  o1 
about  the  same  length,  a  little  broader.  The  anterior  genital  maai 
small,  about  2.5  mm.  long,  by  a  breadth  'and  a  height  of  1  mm., 
of  bine-gveen  color,  as  were  the  different  component  organs  of  thf 
mass.  The  epermatotheca  as  usual,  spheiical ;  the  spermatocystd 
shorter  than  in  the  former  species.     Tlie  |)enis  as  in  other  sj>ecies. 

C&SLDIA,  Bargh. 

Corpus  sat  depressum ;  dorsum  granulatum,  vix  a8i>ernm : 
branchia  rctractilis,  e  foliis  tripinnatis  pancis  formata;  uaput 
parvum  tciitaeulis  brcvibus,  applanatis,  triangularibue  quasi ;  po- 
darium  sat  latinm,  aulco  marginal!  anteriore  pi-ofundo, 

Armatnra  labialis  lamelliformia,  fere  annuliformis,  e  hamuHs 
minutissimus  formata. 
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fc»rine<l  of  deiisel}'  set  (bifid)  hooks  The  rhaehis  of  the  tongue 
vith  a  depresseil  plate  with  a  low  denticulated  hook;  the  pleura; 
frith  a  series  of  hook-slia|)ed  teeth,  the  inner  denticulated  on  both 
fi]}£eA;  the  outer  only  on  the  exterior  margin.  The  ghuiH  penis 
armeil  with  rows  of  smnll  hooks.  A  spoon-shaped  process  at  the 
u|»|ier  wall  of  the  vestibulum. 

.\Mer  and  llancoi'k  have  given  some  notes  on  the  nervous  and 
g<f  iiital  systems  and  on  the  structure  of  the  radula  of  the  typical 
if^CM-tes,  whirh  has  also  l>een  the  subject  of  some  observations  by 
3i«-\er  and  Mobius. 

l*p  to  the  present  time  only  three  si)ecies  of  the  genus  are 
kn«»wii,  two  lielonging  to  the  northern  part  of  the  Atlantic,  tlie 
tUiril  to  that  of  the  Paciflc;  nothing  is  known  of  their  spawn  or 
Ui»-ir  biology. 

1.  i'tidlina  rrpandti  (A.  &  II.).     Oc.  Atlaut.  sept. 
3.   CaJUhii  glabra  (Fricle  &  IIuntM*!)). 

IhfriM  t/labra,  Fr.  &  Hans.,  I.  c.  p.  3.     Oc.  Atlant.  sept. 
3.  Ciidlinti  Paeifictt^  Bcrgh,  n.  up.     Oc.  Paciflc.  sept. 

1    OUliaa  rspaada  (A.  A  H  ).    PI.  V.  fig.  15;  PI   VI.  fig*.  21.  22;  PI.  VII.  flgi. 
9-lri.  PI.  VIII.  Sgt.  3-S. 

iMria  rrp'inAi,  A.  d:  II.  Mimo^T,  I'url  III.,  lH4rt,  Fam.  I.  pi.  «;  Pari 
V  ,  18M,  Fain.  I.  pi.  1»  fljcn.  10,  11;  pi.  2,  rt;:.  14,  Part  VI.,  IH-m, 
app.  p.  II.  pi.  4U,  hUppI.  fl{;.  7. 

Ilaiirof  k  ami  Kmblet<»ii,  Anat.  ofDoris,  Phil.  Trans.,  1M:>3,  II.  p.  213, 
21-;.  21!»,  2a:«,  Pi.  XI.  fi»?.  :i;    PI.    XII.   fl-n.  ll-l:j;   Pl.  XIV.  «;,'.  5; 
PL  XV.  rtK.  5;  PI.  XVI.  fl^'.  10;  PI.  XVII.  fi-.  \K 
>|t  vir  anil  .Moebiua,  Fauna  der  Kiclcr  Buclit,  II.  1h72.  p.  GH,  Tat',  fl^. 
1  7'. 

Jh>nt  Irrit,  Firming.  Brit.  Aniin.,  p.  2«2,  1H2S. 

Ijf»ri§  ohrtl'tUt^  I^)ven,  Iiul.    Moll.  Scaml.,  p.  4,  lH4rt.     Sars,  Ufiw  til 
I.,«»ri»ti'u  og  Fininarkcn,  p.  7rt,  1S51. 

^Jol<»r  lacteuH  vcl  lutciiri,  liinbo  palliali  HUpra  inaculin  lutcis  vcl 
'*^*t€»iii  difitinctuH. 

lirauchin*  c  folioliH  <|uini|Ue  con)po.sit:u 

•^inh.      M.  AtlaiiU  ncpt. 

I  t  iM  uiH'lcss  to  difH'UHH  thc  qucNtion,  if  tlie  />.  /arniji  Linn^lf 
'^i»n*<M*ntft  thiK  s|ie<*ies;  if  thin  in  reality  was  tlic  case,  the  name 
*'^  iJnnnMi**  ought  to  1k»  re-cHtabJi^licd,  aH  it  has  \)w\\  done  by 
•^^rrh'  i  AranthiH'hiin  iviUH,  M.).       It   is   scarcely  worth    while 

*     <*f  Morrii.  FauDiila  Mfll.  Maiuliif,  Naturh.  Forvn.  videosk.  MsddtL 
^'*^**,  p.  30a. 


examination  it  is  in  many  cases  not  possible  even 
tlie  genus,  to  wliieli  in  reality  the  species  belongs 
described  and  figiire<1  l>y  Alder  and  Hancock  as  D.r 
the  contrary  determinable,  and  this  name  ought  to  I 
although  perhaps  identical  with  the  elder  denominati 
and  of  Miiller. 

or  this  species  I  have  had  five  specimens  for  anatfl 
nation ;  two  kindly  sunt  me  by  Mr.  Fricle,  of  Bnrgen, 
in  that  vicinity;  two  from  Samso,  Kattegat,  and  froi 
of  Zealand  (Denmark),  and  one  fVom  the  neighborl 
for  which  I  am  indebted  to  the  friendship  of  Prof.  3 
individuals  agreed  in  their  internal  and  external  itn 

The  color  of  alcoholic  specimens  was  uniformly 
lowish-white.  The  Norwegian  apecimene  were  11-1! 
6.5-8.0  mm.  broad,  and  3.5-6.0  mm.  high.  The  br 
foot  was  2.l)-4.5  mm.,  of  the  mantle-edge  l.&'-S.S  mm 
of  the  rhinophoria  1.-2--2.0  mm.,  of  the  gill  ]3-'2^  n 
responding  measurements  of  the  Danish  npecimens  w 
14,0-15.0,  8.-9.0,  4.-6.0,  3.5-3.75,  and  about  2.0  and  3 
length  of  the  individual  from  Kiel  was  about  8.0  mm 

The  form  was  mthcr  depressed,  the  outer  part  ol 
edge  not  thick.  The  back  was  covered  all  overwil 
very  small  papilla;,  obtuse  or  more  pointed,  low  and  i 

The  rhinophorial  oHHccs  were  not  prominent,  bnt 
crenulated  on  the  margin.     The  club  sbowed  flftei 
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Tlie  openlnit  of  tbe  hraiicliJnl  cnvity  rntlicr  sinsll  (ilin- 
i-S  nia.)  ruutid,  unt  iirt>mlu<>nt,  with  a  reflcsoil  am) 
•rarerly  creuulktci  maritin-  The  )(iU  l-iiii»1<iU<I  of  ttvit  tritdniinte 
lr«fl«U,'  tbe  anirrinr  innlitui  hnnlly  ntniilirr  tliiui  tho  ntberf.  Tbe 
l«D  anloHor  liil«rnU  iri-re  olVn  cleft  so  ns  to  simulatp  two  ]ilum<!S. 
Tlie  ami  tulje  wa*  «liort,  tniucnU;,  ttituated  between  tlie  two  pos- 
Irrior  lirnnrhisl  pliinHii,  the  rtrnal  oridcti  nt  l\ic-  Hglit  oiilc. 

Tbo  bvail  wa^  oniail,  coiisUting  of  tliit  iniiiitli  ntiil  tno  aiiinll 
fatlenwl  tt-nUulM,  wiUi  n  fiirruw  alunf;  tliejr  outer  margin.  Thti 
flatLMMNl  youital  pntiilin  rtiruinlinl  wlili  a  ratber  uoiitriK-teil  orillce; 
in  iu  upper  part  alarayoa  more  or  )<■»»  U-O  mm.)  projccllng  lrlnii> 
pilar  or  •|M>oD-«liaf«(l  lobi-  (Qgs.  jl,  ii).  The  foot  straight  or  a 
Utile  roui>il«<l  In  the  furejurt,  ittrougly  grooved  in  tlie  mari^ln ;  tlie 
r  tip>li);hil.vi.<l<in  in  lli«  inutlinn  line.'  The  {R-rltoneum  color- 
Tba  Aw  iniltvitlnaU  wtro  (llsitFcti.Hl. 

vrDtfal  uervbiis  a^slem   slioireil   llic   cerebral    ganglia  of 

Irlaiigular  funti,  aoiuvtliuea  Mimrwliiit  cloii|;atf>l,  lar|[i>r 

tiM  irt«c«rmt  oitn,  wlifcli  arc  more  rouinlcil.     In  cunnMiUun 

Tilb  tb«  binil  part  of  tltfl  nmlor  side  of  tho  right  cerutirnl  ganglion 

rounded  ganglion  <of  about  U.U7  mm.  diameter)  prn- 

kinent  hotwwn  Ihr  tiindvr  part  iif  tlin  iiiruliml  i{nn|ilia,  ami  |[lvlnt{ 

iff  a  louK  nerve  iMckwarda.     In  uonnectinn  with  the  anterior  part 

nf  tt>e  upper  viile  of  tli*i  oerebrnl  gauglion  waa  an  optic  ganglion, 

little  atiiallcr  tlian'the  former;  tba  n.  t>;ific-"t  rather  ahort.    In 

eoniMvtioH  aitti  tbe  ()o*l«rlor  part  of  tbe  under  side  of  tbo  vioceral 

igliiin  tbruiigb  a  ratbiT  aliort  nerve  in  an  ntilung  ijanylmn  ^ni> 

tml*,'  etvlnft  off  a  Inn);  norvt^  to  llie  anterior  genital  masadieniaf ) ; 

^  gaBglliin  (.-nntalnlng  uvlla  of  rather  uneijual  aice.     Tlie  [ledal 

tniilia  are  Mt>uite<l  jicrpendicu tarty  or  (>lilii|iie  to  tlie  foruier,  and 

little  ronipreaaed.    The  commiiaure  rather  broad  and  short,  aa 

my  aa  the  largeat  diameter  of  tbe  ])oilal  ganglion ;  the  proximal 

^farlury  ganglion   liulbirnrm,  very  ahorl  ittalked,  a  little  amalkT 

lb*  boccal  onea.     N'u  true  dUtal  waa  uliavrved.     Tbe  viaferal 


A.  and  II.  IUp  namUr  iif  IcafluU  la  twelve  le  tUlrtcrn.  ttnit 
ll»jrraa<l  UtwHoi  fnunrrn. 

•  Bntli  A   utA  il.  and  Hrjtt  and  U(h>IiIu>  nirnllnn  Ave  plumn. 
■  Tb«  atarkla^i  on  tlir  «t> Jer  ili,!!'  of  ibo  manile'tirlm  (cC  Alilsr  anj  Elnn- 
*«(4, 1  e.  Ik  ))  **tv  D>H  vUililp. 

TkU  CBiiglioa  had  alnailr  Ixf  a  uen  bj  lUacnvk  and  Emblvlon  |L  C. 
m.  XTll.  tf.  B). 
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ganglia  were  of  oval  form,  connected  b}-  a  very  ahort  commissure ; 
the  gastro-fcsopliagcal  oblong,  about  one-eiglitli  tbe  size  of  tike 
last,  short  stalked,  developed  on  tlie  side  of  tbe  nerve;  with  a 
single  large  and  several  small  cells. 

The  eye  showed  a  yellow  lens  sitd  deep  black  pigment  The 
otocysts  visible  as  chalk-wliite  spots  under  the  loop  in  the  usual 
position,  with  about  one  hundred  otoconia  of  the  ordinary  kind. 
There  were  sparingly  scattered  caluifle<1  spicule,  0.85-0.30  mm. 
long,  in  the  bi'oad  and  rather  thick  leaves  of  the  rhinoplioria,  set 
perpendicularly  or  obliquely  on  the  free  margin  of  the  leaves. 
Tbe  skin  was  profusely  furnished  with  large  and  small  rod-shaped 
spiculie,  mostly  much  calcified  ;  in  the  axes  of  the  granules  of  the 
l>ack  were  bundles  of  perpendicular  spicule  as  usual.  In  the  in- 
terstitial connective  tissue  a  very  few  large  spicules. 

The  oral  tube  was  wide  (1.0-2.5  mm.  long).  The  bulbm  pka- 
ryngeun  of  the  usual  form,  about  1.3-2.25  mm.  long,  1.2-2.0  mm. 
broad,  and  1.0-1.75  liigb.  Tlie  raduin  also  projected  0.3-0.T5  mm. 
from  the  posterior  part  of  the  under  side  of  the  balbun.  The 
true  moutb  of  triangular  form,  the  point  upwards.  Tbe  li|)-plate 
was  deep  horn-yellow,  narrow  at  the  upper  end  and  broader  down- 
ward at  the  lowest  square  part  about  0.66  mm.  broad ;  it  is  com- 
)t08cd  of  densely  set  hooka,  clefl  at  the  point  and  rising  to  the 
height  of  about  0.033  mm.  (Bgs.  9,  10).  The  tongue  broad  and 
flat;  in  the  five  individuals  examined,  furnished  with  twenty-six, 
twenty-seven,  thirty-six,  thirty,  and  flfteen  rows  of  teeth;  further 
backwards  thirty-three,  thirty-four,  twenty-eight,  thirty-six,  and 

•   tolaJ 
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incomplete.  Tti«  firat  |>1iitc  with  nvvi-a  lo  nlni'  <U*nti(.'K-»  nl  thu 
ontcr  aUlcof  lh«  IxHik,  nni)  with  three  to  four  on  Hip  inner  aule 
<Sg>.IIU,  I3U}.  Th«  JwcanrI  nm)  thin)  (fi)(.  U)  with  bronil  hami 
|rUt«,  MM  (flga,  14,  S)  iiIhii  wfl  tbe  snco^Gc^iDg  platea  without  d«uti- 
cnlBtiiin  u(  the  iiiD«r  margin  ;  oo  tli<^  DUler  crlj^e  ( VI.  V.,  fig.  15) 
■  cwrtatB  nnrnliLT  ot  ilrnticlei,  iDcr«asing  to  twenty  or  tweoty- 
Bve.  la  the  oDtcrmo^t  |iart  of  the  rows  the  tiumher  of  deiilldca 
devrakMrfl(l)g.  lA);  the  outermoiit  ))lat4.'H  wor«of  very  Vftrinbk  form 
<Bf«,  l&a,  4a).  Tlie  height  of  Iho  oiitorrnxst  |>Inte  aomrtini«a  only 
0.1)07.  BTDcrally  0.04-0.05  mm.,  tlie  heljtUt  of  th«  next  [ilnte  nbout 
O.US.  (»r  the  Dexl  0.0T&  mm.;  the  Iieltjhl  rMng  la  itliiiiii  0.1  mm.; 
tli«  bvllbt  of  Ilia  liinvrmoMt  Intrrnl  [italn  O.OI.of  tbp  fifth  0.06  mm. 
Thm  Htl'ir  of  the  |tlHl«'s  wna  ^nle  yelb>w,  ttio  outermost  c^tlorteNa. 

The  Mllvary  ([landa  atronif,  whitiah  or  yellowiah,  (latteuecl,  with 
K  breailth  of  I.&  niin.,  forming  two  lo  tlinii  ahurl  uoli*  at  the  nitleit 
of  thv  n-aopliagiia;  tbe  duct  very  ahort.  The  irnofAagut,  ai  nsnul, 
al*o  the  Atonuu'li.  The  InteHtitie  cmcr)iin^  from  the  liver  Iflg. 
)T«}  l>phincl  tlw  miiMlf  of  ita  n]ipor  nittc ;  the  Drat  part  i>nj(.-pcH)iiig 
ttiwknifl  th«  fore  r.n>\  rif  the  liver.  In  tlie  largeal  InilividiinU  mIhjui 
Ls  ■Hm.luiig,  aomi-wliat  wider  In  the  jiylorie  pnrt ,  the  ileaeendlo^f 
jmrt  of  itn-  (ntratlne  nearly  13-17  mm.  long,  with  a  nearly  tion- 
tUnl  breadth  of  0.7fi-l  mm.  The  livor  (in  the  targrst  indlvi- 
dinla)  ab'tut  1.S-I.V0  mm.  Umg,  \<y  n  breadth  of  7-7  0,  nnd  a 
iwlglit  ofA-'.A  mra.;  atwut  Imlf  of  the  light  anterior  jtarl  atnmgly 
lattcuetl  ttir  tbe  rrcr|rtiun  of  tiio  aMterior  genital  maaa,  thn  )iu«- 
Icrior  eti'l  ronndetl;  llio  ool»r  of  the  anrrane  yeliowiah-white,  the 
MbstMUre  (when  f!Ut)  yellow.  The  biliary  ui;  whItUh,  very  ilia* 
lli»et  (Rg.  Ii'>)  oil  till)  aiirrAce  of  the  liver,  about  S  mm.  long, 
hylnK  >t  tlie  anterior  end  of  the  (lyluric  pari  of  the  Inteallue,  on 
Dm-  rlgltt  aide. 

The  Itrart  ami  renal  ebamltvr  aa  usual;  the  laat  while,  very 
tars*,  n-M^liing  to  tlir  fore-enfl  of  the  iivar.  The  nngtiineoua 
ftanil  wUitlih.  very  (Inttened,  alwul  't.lV-5.U  mm.  in  largrst  tlin- 
metvr,  n>verlng  the  eetitrni  uervoita  ayatein.  The  yolk-yelloir 
hemapliro'litlc  gland  covering  Uir  npprr  nnd  Hghl  -Mr  t>f  tlie 
h««r  |ftg.  l'n-)ucctiai<>nally  witli  ^.  '     ii  the 

onder  aUle.  tmt  never  forming  a  i  i  Um 

tttvT.    TtM  structure  wna  a*  u>u  .  ~  '•nd 

la  in  Ibe  lobule*.    Tl« 
lars«et  ■fwciuena  IMI.S  nu.i 
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6-7.0  mm.  higli,  ovoi<l,  plano-convex,  flaitened  on  the  left  side. 
The  ampulla  of  the  hermaphroditic  duct  usually  crossed  over  the 
left  side,  whitish,  sauBage-shaped,  6-7.0  mm.  long,  by  1.1-2.0  mm. 
iu  diameter.  The  windings  of  the  si:«rmatoduct  rested  on  the 
anterior  margin  of  the  genital  mass,  the  first  part  thicker  but  not 
much  longer  than  the  rest,  which  was  thinner  and  stronger  (in 
the  largest  individual  1-10.0  mm.  long).  A  stricture  unites  the 
two  parts,  the  last  pasBiitg  without  definite  limits  into  tiie  nearly 
cylindrical  or  elongate-conical  (retracted)  penis,  which  was  about 
1.5-2.5  mm.  long,  the  somewhat  elongated  glans  Iwing  straight  or 
curved,  0.5-0.6  mm.  in  lengtli,  by  0.08-0  I  mm.  in  diameter  (fig. 
18).  It  was  furnished  witli  irregularly  set  (fig.  5)  rows  of  pale- 
yellowish  lioolcs,  which  rose  to  a.  height  of  about  0.016  mm.  They 
were  straight  or  curved,  sometimes  irregular  or  connate  (figs.  5, 
6),  mostly  solitary,  yet  sometimes  arranged  in  small  groups 
(tig.  6);  tbe  sperm  duct  continued  (fig.  I8a)  through  tiie  whole 
length  of  the  gtaus  to  the  round  orifice  on  the  point  of  the 
glans;  there  was  no  continuation  of  the  armature  of  the  gtans 
backwards  over  a  longer  portion  of  the  sperm  duct.  The  spcrma- 
totheca  spherical,  about  2-3-0  mm.  diameter ;  its  own  duct  a  little 
longer  than  the  teg,  rather  wide,  tlien  uniting  with  the  thinner 
and  somewhat  longer  (and  wider  at  the  union)  duct  of  the  gper' 
nialocynta,  which  was  also  round  and  of  the  diameter  of  1-1.5 
mm.;  both  organs  resting  upon  the  anterior  margin  of  the  mucus 
gland;  the  vagina  about  as  long  as,  and  a  little  wider  than,  the 
special  duct  of  the  sperm«totlicca.'  The  large  mucous  glaod 
■    nliitc  o 
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a  •liifht  tinge  of  ollro.  The  rhtnoplioria  Htxl  brunclilie  of  deeper 
;«llow.  It  wu  Blwtit  saO  mm.  long,  13  0  mm.  liroKil,  ftiid  T.O 
mm.  blgli;  lb*  foot  T.O  an<)  tlit-  frra  innntiv  vi\s<!  '.iO  mm.  l>ronit. 
Tbr  ritlnuphtirin  3J>  mm.  nml  tti«  lir«tii-liinl  icafli'ts  3.&  mm.  liigh. 
It  m*»  iif  mtltrr  <l«[inissHiI  elongate  form;  tlie  maiitio  margin 
nihrr  tiroati.  Tlw  I>atk  i-overwl  n)l  over  wllli  rnlber  Bmall  oom- 
|irpM»l  nr  roondeil  ilcnady  Ml  tulxTilr*,  wliieli  oft«n  ctwIcRCC^l, 
tntntiof  abort  longitudinal  fold*.  Tbrw  nearly  disappeared  at 
Uw  margin  of  Uis  mantlo.  The  riiinoplioi-ial  oHflcea  altiiatwt 
ratJi«r  forward  with  avvi^ral  lulien-Ii'S  on  tliuir  mnrglna,  tlie  club 
of  lb»  rtiinoplioHa  willi  Lwulvv  to  oricon  large  anil  Turj'  iililiciuo 
Inrva.  TIk'  opening  of  tlio  ItramThial  cavity  (tbe  brancliial  leavoa 
rptnw^rd)  waa  n  longitudlual  kilt  of  about  i  mm.  in  Iviigtii,  and 
nllMf  narraw  ;  tlic  margin  of  It  with  tnlivrclo*  of  tho  uaual  kind. 
Iftmndiial  Icavva  nino  in  number,  four  lateral  paira  and  ono 
anpaircd,  tripinoatv.  Tho  annl  tube  low,  witb  two 
)  lip*  (flg.  10);  the  renal  pore  In  front  of  and  At  ItH  right 
Tbe  oHtt-r  month  a  HmtUl  longitudinal  nllti  the  ti-nl^tlea 
twy  anull,  with  a  furrow  at  thu  iipiwr  pnrt  of  ihi-lr  oulur  margin. 
1W  tiBfIrr  dido  of  U»e  mnntk  edge  oven  ;  a  amall  deep  groove  for 
Ika  bead.  Tli«  aides  of  the  btwly  ratbrr  low  ;  thK  genital  opttnlog 
iwumI.  Willi  al  trwat  two  o|i«ining«  in  iti  depth.  Tho  foot  ronndH 
U  lb*  for*  and  witb  tracna  of  a  line  furrow,  the  posterior  end 
wMMwhat  polntmi. 

TIm  Inlmline*  where  rialldn  through  the  akin.  Thu  pDrilunoiim 
enltiriMa,  nsarly  witbotit  apicula. 

Tbe  oentral  uervoua  ayatem  ihoweil  tho  cerebral  and  the  via- 
(wral  gRBgtia  very  dlalinct;  tbe  ecrcbral  ahort,  renlform,  a  hLtl« 
ItiTMtler  in  the  anU-rior  |>art.  a  littto  larger  lliau  the  buccal,  bulbi- 
£»m,  abort'tlalkvd  ;  tbe  opllo  ganglia  scarcely  eijual  to  one-tenth 
of  tlM  siite  of  the  Utter;  the  optic  nerve  abort.  The  vlaccral 
gMglU  abotl,  pyrifonn ;  on  the  under  aide  of  the  right  hand  arc 


trimdrt 


-atalked   geitiuti    ganglioi 


inten 


eiliate   I 


•ii«   biftwean 


;  and  olfactor)-  ganglia.     Thn  |i«(lal  ganglia  nearly  per- 
il the  under  aide  of  and  a  little  amnller  than  the  via> 
iiirea   ralher  ahort,  the  viaoeral  nearly  free 


B  Ibc  broad  iuhi-vrcbn>-inHlal. 


Tbe  bnccal  ganglia 
tburt  nimnlMur^    Th>- 


ndi'il  and  ivtnnwl*^!  hy  an  extremely 
'      ;    -lalked,  Oiold, 
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nhfiut  oiic-eightli  the  size  or  llie  foriner,  di-velojiH  on  onv  siile  ttt 
its  norve  w'ltli  one  verj-  large  &ii<]  scvcr&i  smnllcr  celU. 

The  eye  provided  with  blntk  pigment,  ami  a  yellow  leo*.  The 
ntocystB  in  their  iiBiial  place,  fllleit  with  ordinary  otoconia.  Tltfl 
broail  leaves  of  the  rhiiiophnrin  wiUi  »  rather  large  r]iiantity  of 
spieiiln,  generally  set  oliliijiiciy  or  perpendicularly  on  the  Tree 
margin.  The  spicula  mostly  rod-ehaped,  long,  and  mncli  calciOrd. 
These  also  occnr  abundantly  in  the  skin  or  tlie  lioek,  urten  asMO. 
"Ctated  in  email  groups.  The  tnherclea  of  the  back  were  atifFtoed 
in  the  ordinary  waj',  but  there  were  very  few  spicules  of  the  larger 
kind  in  the  interstitial  tissue. 

The  oral  tube  was  about  2.5  mm.  long,  1.8  mm.  wiile  nt  til* 
poelerior  end,  internally  as  usual  ;  the  retractor  mnsi^lcs  rery 
strong.  The  bulbua  phari/ngeui'  strong,  about  3.0  mm,  long,  S.5 
mm.  broad,  and  2.1  mm.  high.  The  sheath  of  the  radula  |irqjee(> 
ing  nhonl  I  mm.,  bent  ujiwards.  The  lip-disk  rather  bruail ;  the  lip- 
plate  broad,  broadest  below,  yellow;  the  lateral  parts  with  several 
trausierso  folds;  the  elements  (lig.  T,  H)  scarcely  difTcrent  tnm 
those  of  the  typical  species,  or  perhaps  a  little  less  crooked,  of  a 
height  of  about  O.O.S  mm.;  the  mouth,  of  triangular  form,  quite 
as  in  the  C.  repandn.  The  tongue  of  usual  form  with  about  thirty- 
three  rows  of  plates ;  further  back  forty-eight  developed,  and  ftwr 
immature  rows;  the  total  number  of  them  eighty-live;  tlie  flrat 
ten  rows  of  the  tongue  more  or  less  incomplete.'  The  number  of 
lateral  plal«s  in  the  hinder  row  of  the  tongue  thirty-three,  the 
number  scarcely  increasing  in  the  sheath.  The  plates  of  yellowbb 
color;  the  breadth  of  the  oldest  plate  (in  the  hinder  part)  0,045 
turn.,  the  breaillh  of  these  plates  Increasing  to  O.OR  mm.;  tin 
height  of  the  otitermost  plates  about  0.04,  and  the  height  of  tbe 
lateral  plates  increasing  to  about  0.12  mm.  The  plates  of  itearljr 
the  same  form  as  in  the  last  species.  The  median  plaie  a  little 
emargiuated  in  the  posterior  margin;  ilie  short  recurved  hook 
usually  with  3-4  denticles  on  each  side  of  tbe  point  (fig.  9,  lOa), 
sometimes  this  point  was  replaced  by  two  single  or  bifid  larger 
denticles  (Itg.  »).  The  Srst  lateral  plate  (fig.  1066)  with  5-6  (tea* 
tides  at  the  uiKide,  and  with  &-T  at  the  outside  nf  tbe  boi^ 
Through  the  4-6  following  plates  (fig.  10)  the  si^e  of  tli«  |>Utea 
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1  tiiR  nnnitN-r  of  dcnUflea  did  ont  mncli  increase,  after  which 
hofli  i^ndDally  infrreued  ns  luunl  (Bg».  1U13).  Silll  theniimbcr 
of  denticle*  In  t)ie  indlvidnnl  examined  hantly  (txcrff<l«'d  18-33, 
anil  waa  allll  Hnitller  in  th«  outer  ixirtion  of  the  rows  (Rf'.  16). 
The  lhrr«  or  four  outer  plnies  were  of  rather  variable  form  {tig*. 
14-IS)  gvBcrally  wiibout  dentlclea  or  oa\y  tra«ea  of  them  {Bgn. 
Km,  I6«). 

Tbe  Mllrary  i^landi  wert-  yeltuwish,  (latteniHl,  rilMnd-Mha[M)d, 
iOJO  mm.  long,  tritli  a  greatest  breadth  in  the  anterior  part  of  1.0' 
<Dg.3S);  the  gland*  nilhcriDf;  to  one  HDothor  througli  more  than 
lh«  poaterior  half;  the  diicU  tthort  (flg.  20a).  Tbe  owojihagua 
•  tfiut  9.0  mm.  long,  rather  ttiiii,  and  aonu'what  broader  in  th« 
middle.  The  atonach  narrow.  The  intestine  appeared  at  tb« 
•Brfaee  of  tbe  liver  behind  the  middle  of  that  organ,  waa  about 
I.  lotig,  reachinif  to  tlie  aeeood  flfth  of  that  organ.  The 
reflrvted  part  wu  about  14.0  nira.  tong.nnd  the  a)  1  men  la  rj  cavity 
r«a  empty. 

The  liver  14.0  mm.  long,  reaching  6  0  mm.  in  breadth  and  5.3 
■m.tii  bdght.  Tbe  posterior  end  rounded,  aniuewhat  {minted, 
e  than  liftir  tbe  right  anterior  portion  flntteneil  for  tlic  anU>rior 
gr*ilal  maaa.  The  turrace  was  grayish-yellow,  the  substance 
ita«p«r  yellow.  Tlie  vt»tca/elUa  smaller  than  In  thv  ty|>iciil 
spnries,  ap|iraring  nt  thu  right  aide  of  thi!  pyloric  part  of  the  in- 
tMtioe  with  a  roundfd  upper  und  about  1.5  mm.  in  diameter. 

Tbe  burt  as  usual.  Tbi-  suuguinetius  gland  whitish,  Uatlened  ; 
alMMit  A  mm.  long,  with  a  lirendth  in  the  posterior  half  of  ;i.6  mm. 
ia  tbe  anterior  of  acarcely  9.0  mm.,  Its  thiokness  about  0.&  mm., 
(overjog  the  Urgaat  part  of  the  central  nervous  system.  The 
•Hnary  cliamU-r  large. 

Tb«  brnnaphnKlllic  gland  yolk-yellow,  spread  over  the  fore- 
part of  tlic  liver,  over  tliw  anterior  part  of  its  upper  side  and  orer 
Ibe  lateral  parts  of  this  organ  ;  in  ita  lotmks  wore  large  ucigeno- 
eetU.  TlM  anterior  genitnl  mass  Urge,  aliool  !).&  urn.  long,  nearly 
iA  nOL  bigh,  and  4^  mm  broa<I,  oval  plano-eonvex.  The  yellow- 
tab  bcmaphrodltio  duct  issuoil  from  at>out  the  middle  of  tbe 
■pplaiMtian  on  the  fon-pnrt  of  the  liver,  rather  strong,  swelling 
liil»  lb«  yellow  ampulla  ihnt  runs  in  abort  windinga  over  Ui«  lelt 
•tele  ot  tl»e  anterior  genital  masa  to  ita  anterior  end  ;  the  length 
■  Uirolle<l  ampulla  was  about  ft.O  mm.,  ita  diameter  only  O.I 
[  Tbe  apermatu-iluct  with  ila  winding*  reatlug  ou  tbe  Mil*- 
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rior  margin  of  the  genital  mass;  its  first  part  about  IbM  mm. 
long  with  a  diameter  of  about  1.0  mm.fj'etlowiah,  passing  through 
a  slight  stricture  into  the  second,  nhii-h  has  only  half  the  length 
and  half  the  diameter  and  is  of  a  paler  color.  Tlie  penis  nearly 
4.0  mm.  long,  and  1.5  mm.  in  diameter.  The  glans  in  the  upper 
end  of  the  cavity  having  a  length  of  nearly  1.0  mm.  {Bg.  17); 
the  cuticiila  clotliing  the  inside  of  it  seemed  to  present  hooks 
similar  to  those  in  the  typical  species,  but  fewer  and  thinner  (fig. 
IB).  The  gpermat»theca  spherical,  about  30  mm.  in  diameter; 
its  duct  OS  usual.  The  sperm nto-cyets  spherical,  about  l.C  mm. 
in  diameter.  The  ducts  as  usual,  the  cavity  filled  with  sperma. 
The  mucus  gtan<)  large,  whitish,  and  yellonisli-white;  on  the  an- 
terior part  of  the  left  side  was  a  yolk-jellow  mass,  the  large 
cavity  empty.  Tiie  spoon-shaped  lobe  in  the  vestibulum  bad  a 
length  of  nearly  2.0  mm. 

Since  the  above  observations  were  made  two  other  individuals 
of  the  same  species  have  come  under  my  notice.  They  were 
obtained  by  Dall  in  September,  1872,  at  Coal  Harbor,  Shumagin 
Islands,  Alaska,  on  a  muddy  beach  at  low  water.  The  color  of 
the  living  animal  was  "  bluish." 

Tlie  specimens  in  spiiits  were  8.0  and  14.0  mm.  long,  CO  and 
10.0  mm.  broad,  3.5  and  5.0  mm.  high  respectively,  and  of  yellow- 
ish color.     The  form  as  above. 

The  opening  of  the  retracted  gill  transversely  oval,  as  abore 
mentioned,  the  gill  with  8-9  leaves.  The  anal  papilla  as  above. 
Both  specimens  were  dissected. 
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The  8alivar3'  glands,  the  ccsophagus.  the  stomach,  and  the  in- 
tefttine  as  above.     The  liver  was  in  length  8.5,  in  breadth  4/25, 
antl  in  height  4  mm. ;  the  applanation  on  the  right  anterior  part 
ftborter  than  at>ove.    The  Vf^Kira  fellea  as  above.     The  sanguine- 
out  gland  and  the  urinary  chamber  as  al)ove. 

The  hermaphroditic  gland  with  its  yellow  lobes  clothing  the 

largest  part  of  the  fore-end  and  the  upi)er  side  of  the  liver.     The 

mutenor  genital  mass  about  4.5  mm.  long,  3.0  in  height,  and  2.0  mm. 

I»it>ad.    The  ampulla  of  the  hermaphroditic  duct  as  al>ove,  alAO  the 

•  |iermato-4luct  and  the  i>eniH,  which  was  al>out  2.0  mm.  long.   The 

^lins  iihort,  its  oi)ening  and  interior  clothed  with  an  armature; 

^.t^is  last  only  extended  over  a  total  length  of  about  0.8  mm.;  the 

iB^DokM  (fig.  18)  pale  yellowish,  as  above,  rising  to  a  height  of  about 

0. 016   mm.     The  8|)ermatotheca  and   sfiermalocysta  as  above, 

(1  also  the  spoousha|)e<l  lobe  in  the  vostibulum. 

S^U.  HhouUl  Uie  reader  And  any  errors  of  proof* reading  In  the  preceding 

pf-r,  be  will  lM»ar  in  mind  thnt  Dr.  Ber^^h  haa  not  l»een  able  to  correct  the 

Kif*  in  i^enwrn  and  make  due  allowances,  though  it  is  hardly  necfsuiary  to 

that  the  utmost  iiains  have  been  taken  t4)  avoid  any  such  iTn>rs. — 

EXPLANATION  OF  PLATES. 

\u  a<iteri}*k  denotcM  that  the  drawing  is  by  camera  luoi<la,  the 
'^-tion  denotes  the  magnification. 

Plate  1. 

Aritlitlia  papiHoHa  (L.)  var.  Pacijira, 

I.  Mandible  from  the  iuHide,*    \^ ;  a^  crista  connevtiva ;  />, /iro- 

crttnu*  magtiraiiiritui, 
S.  Part  of  the  masticating  edge,*  'J". 
1  Two  teeth  from  the  radula,*  ',-. 
4.  Anoihcr  fmm  the  side,*  ';*. 
i.  Penis ;  a,  duciu4  rjaculatorium, 
%.  Caiite,*  ''|^ 

Ifafia  marina  (Forskal)  var.  Pavifun, 
%  TvolMlh  fkoa  th«  nulula  from  above,*  '; '. 


r. 


PROCEBDINQB  OV  THI   AOADEMT  OF 


[18:9. 


Hermiaaenda  opalescent  (Cooper). 
.  Haadible,*  "  ;  a,  criifta  connectiva ;  b,  procesi.  mastic. 
:  Part  of  tbe  masticatlDg  edge  ;*  a,  auperior  (anterior)  part ;  b, 

posterior  part,  ^. 
.  Inferior  margin  of  the  hook  of  a  tooth,*  ^. 
.  Cnidie,*  if*. 

Coryphelta  ip, 
..  Hind  part  of  masticatiog  edge  from  the  laside  ;*  a,  posterior 

part,  ^. 
.  Part  of  the  radula  ;*  aa,  lateral  teeth,  ^^. 

Flabellina  iodinea  (Cooper). 
'.  Anterior  part  of  the  posterior  third  of  the  masticating  edge,* 

;,  A  lateral  tooth,  ftom  tlie  side,*  ^. 
.  A  lateral  tooth,*  ^. 

Dendronolut  purpureue,  Bergh. 
.  Elements  of  tbe  prehensile  collar,*  ^^. 
'.  Part  of  tbe  middle  of  the  collar,*  ^^. 
I.  Elements  of  the  posterior  part  of  tbe  collar,*  ^^. 

Dendronolut  Dalti,  Bergh. 
.  Exterior  part  of  a  row  of  teeth  ;*  a,  outer  tooth,  4^. 
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Dendronolus  Dalli^  Bergh. 

The  tongue  and  its  muscular  mass  (c)  from  the  side;  6,  radula ; 

c,  tectum  radulst. 
The  same  from  above;   a,  superior  end  of  the  radula;   66, 

muscular  masses  of  the  tongue ;  c,  end  of  the  descending 

sheath  of  the  radula. 
Anterior  rhachidian  tooth,  from  above,*  ^^. 
The  same,  from  below,*  ^  J-. 

Dendronolus  arhorescens  (0.  F.  MiilL). 

Hinder  part  of  the  cutting  edge  ;*  a,  youngest  part,  ^. 
Hook  of  a  rhachidian  tooth,*  *f^. 

A  group  of  (5)  follicles  of  the  hermaphroditic  gland,  a,  efferent 
duct,*  i^. 

Flabellina  iodinea  (Cooper). 

Part  of  tliree  rows  of  plates,  from  above  ;*   a,  rhachidian 
6,  lateral  plates,  '^^. 

Plate  III. 

DendronotuH  arborescens  (F.). 
Four  lateral  teeth  ;*  aa,  doubled  tooth,  ^^. 

Dendronolus  Dalli,  Bergh. 

The  led  mandible  from  the  inside;*  a,  crista  connecliva ;  6, 
superior  process ;  c,  processus  maslicalorius^  ^. 

The  same  with  the  same  letterings*  Y« 

A  part  of  the  masticating  edge,*  -f-. 

Thirteen  outer  plates  of  one  of  the,  posterior  rows  of  the 
radula;*  a,  outermost  plate,  'J^. 

A  rhachidian  tooth  or  plate  from  behind,  -^". 

Dendronolus  purpureus^  Bergh. 

The  masticating  process;*  a,  the  point,  ~^» 

Median  plate  from  the  upper  side,*  ^^, 

Two  roe<lian  plates  from  the  under  side,*  *;^. 
•  The  serrations  of  the  right  side  of  the  median  plate,*  —-. 
.  Three  lateral  plates,*  ?J^. 
i*  (a)  Anterior  part  of  the  salivary  gland  ;*  6,  duct,  *p 
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Tritonia  tetraquetra  (Pallaa). 

13.  an,  the  foot;  b,  the  corner  of  the  frontal  veil ;  c,  margin  of  the 

genital  opening;  d,  penis  with  the  opening  of  the  mucui 
gland  under  its  root.  ' 

14.  A  branchial  leaf  or  plume. 

15.  a,  the  anal  papilla;  b,  the  renal  pore. 

16.  Part  of  the  cutting  edge  of  the  processus  masticaloriuSy  -'-. 


Plats  IV. 

Dendronotus  arborescens  (0.  F.  Miiller). 

1.  Masticating  edge  of  the  Jaw,  posterior  end,*  *\^. 

2.  Bletnents  of  the  prehensile  collar,*  ^^, 

3.  Point  of  the  penis;  a,  oriBce,*  ~. 

i.  Penis;*  d,  vas  deferens;  b,  point  of  the  organ,  ". 

Tritonia  tetraquetra  (Pallas). 

5.  Part  of  the  cuticle  of  the  fronUl  veil. 

6.  The  buccal   ganglia,   with  b   the    right    gastro-ocsophageal 

ganglion,*  ". 

7.  The  mandibles  from  in  front;*  a,  articulation ;  b,  processus 

maaticatoriue. 

8.  8.  Teeth  from  the  middle  of  the  radula,  parts  of  three  row*. 

Been  obliquely  from  aliove;*  aa,  median  teeth;  bbb.  Brat 
laterals  from  the  left  side ;  cc,  same  of  the  right  side ;  (U, 
second  laterals  of  the  left  side,  ^4^. 
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Hiddlc  part  of  a  row;""  a,  rhachidian  with   12  laterals;   6, 
twelfth  lateral,  ^. 

Diaulula  Sandiegensis  (Cooper). 

Papillae  of  the  back. 

Outer  part  of  two  rows  of  teeth  with  6-8  teeth  ;*  aay  outermost 

teeth,  4^. 
Inner  part  of  two  rows  ;*  aa^  first  teeth,  ^^. 

Diaulula  Sandiegensis  (C.)  var. 

.  Two  innermost  teeth,*  -J^. 

«  T.  Outer  part  of  two  rows  with  5  and  2  teeth;'*'  aa^  outermost, 


1   • 


«  a,  first  part  of  the  spermato-duct ;  6,  prostate ;  c,  spermato- 

duct ;  (/,  penis  ;  e,  veatibnlum  genitale. 
«.  Penis  opened  with  the  glans  and  spermato-duct. 

Lamellidoris  bilamellata  (L.)  var.  Pacijica, 

•  Dorsal  papilloB,*  *J^ 

Akiodoris  lutescens^  Bergh. 

-  Dorsal  papilla,*  ^. 

.  Spicula  from  the  rhinophoria,*  -f°. 

•  Olans  penis  from  the  side. 

•  Olans  penis  from  the  end. 

Cadlina  repanda  (A.  &  H.). 

•  Lateral  tooth  from  behind,*  ^^, 

Plati  VL 

Akiodoris  lutescensj  Bergh. 

.  Median  part  of  a  row  of  teeth  ;*  a,  rhachidian ;  66,  first  lateral ; 
cc^  second  lateral;  rf,  third  lateral,  'J-. 

'-  The  rest  of  the  same  row;*  e,  the  fourth  tooth;  /,  the  thir- 
teenth, *-^. 

'•  The  rhachidian  tooth,  obliquely,*  ^~, 

•  a,  first,  and  6,  second  lateral  teeth  from  one  side,*  *J-. 
*•  First  tooth,  anterior  margin,  from  above,*  *J**. 

'•  a,  first,  and  6,  second  tooth  from  behind,*  'J\ 
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7,  8.  Third  and  fourtb  teeth  from  beneath,*  ^^. 

9,  10.  Fourth  and  fifth  teeth  obliquely  from  the  side,*  —,-. 

11.  The  flflb  tooth  from  above,*  ^^. 

12,  13.  The  seventh  and  eighth  teeth  from  below,*  ^. 

Akiodoria  tuleicetis,  Bei^h,  var. 
H.  Rhachidian  tooth  from  below,*  'J". 
15.  First  lateral  tooth  of  two  rows,*  ';". 
IG.  The  sixth  tooth  from  one  side,*  ^t 

IT-  a,  the  ventricle;  b,  the  proceeding  iuteatine;  c,  the  biliary 
sac ;  (f,  the  liver. 

18.  a,  yellowish  part  of  the  sperniato-dnct ;  &,  thinner  continua- 

tion ;  c,  penis;  d,  duct  of  the  spermatotheea ;  e,  vagina  of 
Teetibulum. 

19.  a,  spermatotheca;  b,  spermatocysta;  c,  long  duct  of  the  mucus 

gland  ;  d,  duct  of  the  vagina,  directly  continuons  with  d  of 
flg.  18. 

20.  longitudinal  seotionof  the  wall  of  the  glans  penis;*  the  hooks 

partly  broken  off  and  their  sockets  naked,  ^. 

Cadlina  repanda  (A.  and  H.). 
31.  Spoon-shaped  process  of  the  upper  part  of  the  vestibulum 

from  below. 
82.  The  same  from  above. 
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7.  Similar  covering  with  well  preserved  "palisades,"*  4**- 
H.  ElemenU  of  the  same,*  *-\^. 

Cadlina  repanda  (A.  and  !!.)• 

9.  Klements  of  the  buccal  plate  from  above,*  ^f^. 

10.  The  same  from  the  side,*  '^\^, 

11.  The  median  part  of  the  radula;*  a,  median  tooth;  66,  first 

laterals,  2^f2. 
rj.  The  same  with  four  median  teeth,*  a  and  6,  as  above,  ^. 
13.  A  median  tooth,*  ';^ 
1 1.  Third  lateral  tooth  from  the  side,*  -'-f ^ 

16.  Outer  part  of  four  rows,  with  oue  to  three  teeth;*  a,  outer- 

most tooth,  'J\ 
Id.  Me^lian  part  of  the  radula  from  Inflow  ;*  a,  mc<lian  teeth,  '"". 

17.  a,  pyloric  part  of  the  intestine;  6,  the  vesica  Mlea;  o,  lobes 

of  the  liermaphro<litic  gland. 
IS.  Kverted  glans  |>eniH;*  a,  continuation  of  the  armed  cuticle  of 
the  anterior  part;  6,  interior  of  the  s|)cnnato-duct,  -['-. 

Cadiina  Pncijiva^  Hergh. 

11*.  The  anal  papilla. 

UO.  Anterior  part  of  the  salivary  gland;  a,  duct. 

Platk  VIII. 

Al'itfdoHti  liUvscena,  Bergh. 

I.  Tart  of  the  radula  with  iUvtHi  to  six  rows  of  teeth  ;*  n, 
rharhidian  tooth;  &,  first  lateral;  <*,  second;  J,  third;  i*, 
fourth,  ']\ 

i.  The  remainder  of  tlicsi*  three  rows  of  teeth  ;*  from  a,  the  fifth, 
to  the  twelfth  and  outermost  tooth,  *\'\ 

Cadlina  rejumda  (A.  and  H.)* 

3.  The  seventeenth  to  the  twentieth  teeth  of  two  rowa,*  ^ 
A,  The  outermost  teeth  of  seven  rows,*  "J". 
&.  Tart  of  the  glans  |)enis,*  ')**. 
€.  Some  of  its  isolated  hooks,*  ^p*. 
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Cadhna  Pacifica,  Bergh. 
.  Elements  of  the  li|)-i>lftte  or  buccal  plate. 
:.  The  same  in  another  part,*  —,-. 
.  Tliree  rhachijinn  teeth,»  i|5. 
.  Mediaapartof  the  radula;*  a,  median  plates;  &fr,  first  laterals 

o,  fourth  lateral,  ^. 
.  Side  view  of  a  lateral  tooth  from  the  outer  side,'  -^. 
.  The  same  from  the  ianer  side,*  '^-. 
.  Largest  lateral  tooth,*  ~. 

Outer  plates  (teeth)  of  fourrowa;*  no,  the  outermost,  '^-. 
.  Pour  outer  plates  of  one  row;*  a,  the  outermost,  'p. 
.  Part  of  the  cuticle  with  its  spicula,*  ^. 
.  The  glaiis  penis,*  -". 
.  Part  of  the  penis,*  -\°. 


19.  Lateral  tooth,*  ^f . 


Johmtoni  (A.  and  H.). 
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OH  A  HEW  OEinJS  AVD  SPECIES  OF  SCOMBBIDJB. 
BY  W.  N.  LOCKIN4ITON. 

Siiict'  I>.  W.  n.  Ayri»8,  l»otwc**n  the  yeai'H  \H'ti  nii<l  1803,  iU»- 
MTilifil  iicnrlv  si'vi'iity  8iKH:ie»  of  lUlien  from  tlio  Went  Coast  of 
N.  Ainrrirn,  |iriiii'i|»jilly  from  tlio  nri^lilNirluMMl  of  San  P'raiicisfO, 
iiiitil  my  <iwii  ^rnttcrrd  iiotrs  !i|»|U'arccl  in  tlii'  1*i*ik*.  (*a].  Arad.  Sci. 
I*T«'.  \vT\  lillle  lian  lu»t'ii  <Ioim'  in  !elitliyc»lo^y  by  natnraliHtH  rcMi- 
<)i  lit  nn  tliirt  ('(last.  In  iSfi.'UlSiU,  Dr.  .1.  (■.  (*oo|>er,  at  that  time 
ittaulu'il  to  till*  (ii*olopcal  Snrvoy  of  (*al.,  described  ci^lit  H|M*cieH; 
hihI  about  tlie  same  time  Mr.  A.  <iarret,  <hirin>r  a  viHit  to  this  eoant, 
«)«'M*rilied  a  MiiriiMioid  tlsh  in  a  |m|>iT  principally  devoted  to  the 
fi*>hes  of  the  Sandwich  Ihlnnds.  All  tlieHe  papertt  were  published 
in  \ol.  iii.  of  the  Troc.  Cal.  Acad.  Sci. 

Meanwhile  the  ichthyolo^v  of  thin  coast  has  received  careful 
att«*nli«m  from  <iilK  iiiinther,  an<i  Steindachner,  tlie  last  of  whom 
Plotted  us  with  the  llassler  Kxpedition,  resided  here  a  hhort  time' 
and  tonk  away  with  him  numerous  specimens. 

It  U'A^  fi»r  Miuii*  time  luvn  my  endeavor  to  collect  together  and 
2<l«iit-.f\  surh  nf  the  Species  described  bv  the  above  authors,  and 
I'\  <iir:ir«l  in  \i»l.  x.  of  the  I'ac.  Ivail.  Kep<»rts,  as  oc<Mir  in  or  near 
ttif  Kay  iif  San  Francisco,  and  to  add  to  our  knowledj^r  of  them 
^ti:iti\<  r  inforniatitui  I  can  collect  res|H*ctin^  their  distribution, 
I  ift -rKbas.  variations,  etc. 

Ill  *»o  diiin^  I  have  meet  with  the  fnllowin^  new  form. 

CHBIOMITltA,  noT   grn. 

lbMl\  el(»ni:ate,  fusifurm,  cleft  of  mouth  wide.  F'irst  dorsal  wpa- 
rated  \'i**ui  the  second  by  an  interspace,  seven  or  mon»  spurious 
ftii^  U-hind  ilorsal  and  anal.  No  corselet  or  pectttral  region,  b<Mly 
i-iaked  nf  cfivered  with  small  scales.  Teeth  of  moderate  strength 
in  Ihf  jaws,  none  on  the  Tomer  or  palatines.  A  lougittulinal  keel 
vjn  e.nch  side  of  tail,  .^even  branchiostegaU.  Porsal  spines  15. 
I'fitiiral  fins  inserted  at  the  level  of  the  eye.  Tbis  geoos  U  <tis> 
lin^uislird  fnun  St^»mhrr  by  the  greater  number  of  the  flnltUi 
and  b\  the  want  f>f  a  uniform  covering  of  acalet;  tnm  ^ 
«hd  Sanla  by  the  aUience  of  a  corselet|  ud  Iht 
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interval  between  tlie  two  dorsals;  from  Cybium  by  the  Intter 
character;  and  from  all  these  genera  by  the  absence  or  t«eth  on 
either  vomer  or  palatines.  From  Avxis  it  diffiTs  in  the  absence 
of  a  corslet,  in  the  larger  size  of  Ihe  teeth,  and  in  the  greater 
number  of  dorsal  spines.  Etymology,  Kptia  u>anf,  /urps  stomacher, 
viz.,  corslet. 
CkrioBitra  eoneolor,  ip.  bot. 

D.  15  17,  VII.     A.  1  IT,  VIII. 

Teeth  in  a  single  row,  triangular,  compi^ssed,  those  of  lower 
Jaw  largest,  none  near  the  symphysis,  f^even  or  eight  finlets  be- 
hind the  dorsal,  eight  behind  the  anal;  pectoral  one-eighth  of  the 
total  length  to  the  end  of  the  central  caudal  rays,  ventrals  small, 
in  length  less  than  {tb  of  the  pectorals. 

Description. — Dorsal  outline  a  regular  gentle  curve  from  snout 
to  tail,  ventral  outline  similar  to  that  of  dorsal. 

Cleft  of  mouth  slightly  oblique,  maxillary  reaching  to  a  vertical 
from  the  hinder  margin  of  the  eye;  its  anterior  part  concealed 
'  behind  the  preorbital  when  the  mouth  is  closed. 

Jaws  equal  in  front,  teeth  in  a  single  row  on  the  jaws,  none  oo 
the  vomer  or  palatines.  Teeth  in  lower  Jaw  larger  than  those  in 
upi>er,  compressed  at  base,  gently  curved  Inwards;  those  in  upper 
Jaw  much  smaller,  compressed,  triangular,  straight. 

Length  of  bead  slightly  exceeding  the  greatest  depth,  and  con- 
tained about  five  times  in  the  total  length. 

Eye  slightly  oval,  its  longitudinal  diameter  contained  seven 

of  tin-  hf!i 
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Ad  tliv  sfiinea  are  eiciTttingly  •Inn-lvr  nnd  fingilu ;  llie  lon^st 
an  about  pf|tul  to  onc-thlrtl  llie  lenglb  urtlio  lirad. 

|iiliH->|isN!  twtweeo  Mte  two  doraaU  about  one-fourtli  or  the 
Irttftb  of  tka  twM  of  tho  fimt  'lorsnl. 

8c^'ond  HorMi  cummcniing  Imir  mny  Lwtwcpn  tliv  Ll|i  ot  the  snout 
mad  tbe  orijifln  of  itie  i-nu<Ul,  increasiDg  rapidly  in  lioiglit  to  the 
fourth,  whii'h  Is  vqual  to  thi.-  aIsIIi,  and  slightly  nUorter  than  the 
nrih,  thv  flftl)  a  litllv  ItOH  thnn  linlf  the  liMiglli  cif  Ihe  h<uii|.  The 
rave  diuiniih  ra|ii<Ilj'  in  hHRlil  to  the  eleventli,  Kliii-h  is  al>out 
hair  a*  loDj(  aa  the  flfth ;  the  rcmaUilng  raya  ilecri^aae  alofrly  to 
III*  Wt,  Mhlrh  •imiilat«H  a  flnlnt. 

Anal  ■imilar  in  form  to  second  dorsal,  bnt  its  rays  sotncwhal 
shorter  than  the  corresponding  dorsal  ones, 

rectural  jKilitled,  the  rays  illiuinlahing  very  rapidly  from  the 
fourtb  to  tho  rlrvrnlb  fmin  its  iip{ier  margin',  tliu  lltit  tu  l&tb 
nya  nearly  eqnal,  reinainJiig  rays  very  rapidly  sburtentng.  Centre 
oTIttae  of  iMTloral  In  a  line  with  a  line  drawn  fVom  the  tip  of  the 
MoBl  through  the  centre  of  the  pupil. 

Ventral*  «cry  small,  less  than  two-flfUis  as  long  as  the  pectorals. 

Length  of  inner  side  of  upper  lol>e  of  caudal  a  little  IcHa  than 
|tti  uf  ll>»  k-nglh  uf  the  flsh  (to  end  of  middle  caudal  rays)-,  lower 
Mm*  slightly  shorter.  I.atrral  line  diverging  gradually  from  llie 
•twrsal  outline  as  far  as  the  origin  of  the  aecoiid  dorsal,  where  It 
lira  slightly  Mow  the  upper  third  of  the  height,  thence  curving 
dnwnwanU  rapidly  to  a  verticnl  from  tJie  front  of  tlie  first  dorsal 
Iklet,  ibaiire  in  an  undulating  line  along  tho  centre  of  the  depth 
lo  iha  caudal  keel. 

A  low  kerl,con*er|[fnt  posteriorly,  above  and  below  tliu  central 
kevl  of  the  rautlal  peilnnclv. 

l^ng  narrow  tcnlea  on  the  region  behind  the  eye,  along  each 
sU«  of  the  dorsal  outline,  and  on  the  |>eduni^lc  of  the  tail;  re- 
taaliitlrr  of  body  naked. 

Color  of  the  uppvr  {vorliona  dark  steel  blue,  becoming  silvery 
Ulow-,  no  atreaka. 

TImt  apt«imenln  the  poaseaalou  of  the  Cal.  Acad,  of  Sdences 
«aa  obtained  In  San  FranriHcc  Market,  and  was  probnhly  taken, 
ta  were  previoasly  eiaDiloed  s|)M.<in)i-ns  of  this  »j>eciea,  In  Mont*- 
i*y  Bay.  It  U  said  to  ncculonally  atniggla  aa  far  north  as  San 
frkMlaco,  or  arao  Totaaka  Bay. 
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■  ■chat. 
Total  length  to  end  of  middle  rajs  of  caudal        .         .         .21 

Lcnglli  of  head 4} 

Urealest  depth  of  bodj  abont 4^ 

Longitudloal  diameter  of  eye })'' 

Length  of  enout     ...        ......  1,^ 

Width  between  orliits H 

From  lip  of  BDout  to  origia  of  flnl  dorsal     ....  4) 

Length  nf  base  of  ditto 4) 

From  lip  of  snout  to  origin  nf  tecnnd  dorsal        .        .        .  10^ 

"              anal 11| 

Length  of  pectoral 8) 

Lenglii  of  upper  lobe  of  caudal,  alODg  posterior  margin     -.  8] 

Length  of  venirsls 1" 
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April  1. 
The  President,  Dr.  Hi  sciiKNBEK(iER,  in  the  chair. 
Forty-two  |)er8on8  present. 
The  (U*ath  ofCieo.  B.  Wo<m1,  M.D.,  n  member,  war  announced. 

On  Hijbrul  FurhsinH. — Mr.  TiioMAS  Mekiian  oxhil)ite<l  a  Ree<l- 
linj:  fncliMia  which  h.ad  hirn  ohtnined  fnini  /'.  yifrinff/ttlnra^  that 
hail  lMM*n  |>oUeniAecl  hy  a  pardon  hyhrid  named  'MniniitaliU*.** 
Mr.  M.  (U*taih*d  the  procantion.s  taken  to  avoid  the  u^ie  hy  the 
fl<»wiT  f>f  itM  fiwn  |ioIlen.  Thi^  one  exhibited  was  xUv  only  one 
that  had  foliage  and  habit  exactly  like  ita  feninlc  parent,  and  the 
flow«*rH  Wfre  al«o  alike  in  every  particular.  The  five  reniainin<r 
h.i«l  not  yet  flowered,  bnt  were  more  or  Ichs  unlike  the  female  pa- 
rent, antl  unlike  each  other  in  nppearanee.  The  r<^Iia<^e  of  one 
yet  to  tbiwer  whh  very  much  like  the  male  parent;  and  one  plant 
whieli  had  Inhmi  destroved  by  an  acei<lcnt  last  summer  was  exactly 
like  the  male  patent. 

The  ehief  point  of*  interest  was  that  the  p<»lh*n  from  one  sinijrli. 
flofi«T.  ojH'ratin;;  in  one  Kindle  pistil,  an<l  resulting  in  <»ne  sinule 
l«rry,  hhnuhl  produee  such  a  dissimilar  proireny. 

.Vo^•  i#u  thr  Ailnj,tiuti  n/ an  Anf-Qtt*'tiK — Mr.  MrCooK  ri*pnri«il 
the  fMlJowini;  ea^r  of  the  adoption  of  :i  fcftile  <pH'en  of  i'muni't- 
*iti**rr  iiiitnl/itn^  :i  snndl  blnek  ani,  bv  a  coIon\  of  the  snine  *.in*- 
<■;•-**.  Thf  4pieen  was  taken  in  F.'iinnoiint  Park  April  1  fit h.  and 
fiU  M.'t\  llth  follouin^  wa^  intPHlueed  to  worker**  of  a  ne?«t  taken 
till-  Haiiir  <la\.  The  queen  was  alone  within  an  artitieial  ^lans 
fiirmienrv,  ami  several  workers  wrre  introdueed.  t)ne  of  these 
ikiNiii  found  tlie  (pieen,  exhibited   mueh  cxeitenu'Ut,  but    no  hostib 

itv.  and  inlnietliately  ran  to  her  sinter  workers,  all  of  whom  were 

•  •  • 

preM-ntly  rbi«»tereil  upon  the  ipu'en.  As  other  woikers  were 
:«rm<liiallv  introiUiced  tliev  joined  their  eomrade**  until  the  b<>dv 
fif  the  ipiern  (wlio  iH  niurli  larjjer  than  the  workers)  wan  nearly 
ici\fred  with  them.  They  appeared  to  1h>  holdin«r  on  by  their 
niamlibleft  to  the  delirate  hairs  upon  the  female's  InkIv,  ami  <*on- 
tinu.iIU  niovfd  their  atitenna>  eaie<«.Hin<;lv.  This  sort  ofatlentiftii 
f  iinlMnKMl  until  the  queen,  escorteil  by  workers,  disappearei)  in 
f»ne  I  if  the  pdleries.  She  was  entirely  adopti'<l.  and  thereafter 
UAH  ofii'U  ween  nioviui;  tfeely,  or  attemled  by  guards,  about  the 
itint,  at  tinieH  fn^a«'ed  in  attending;  the  larva*  and  nyin|>ht  which 
liAil  Ihh-ii  introdined  with  the  workera  of  the  ttninge  colonj. 
The  workein  were  freHh  from  their  own  natural  homti  and  IM 
que«n  had  been  in  an  artificial  h«>ine  for  a  month.  An 
aula  ihc  workeiH  of  different  ueata  ait  oaiiallj  hf 

10 
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other,  this  adoption  of  an  alien  qoeen  is  an  example  of  tlie  strong 
instinct  wbicb  controls  for  preservation  of  the  species. 


Afkil  8. 
The  President,  Dr.  RuecBENBEBOER,  ii 
Thirty-five  persons  present 


Avuih  15. 
The  President,  Dr.  Riibchenbekoer,  in  the  chair. 
Thirty-three  persons  present. 

The  following  papers  were  presented  for  publicatton  :— 
"Placentj   of  Mai-acns   Cynomolgus."    By  H.  C.  Chapman, 
M.D. 

"Description  of  a  new  species  of  Cliirocepbalus."    By  John  A. 
Ryder. 
The  death  of  Isaac  Hays,  M.D.,  a  member,  was  announced. 

On  Special  Fecundilyin  Planls — At  the  meeting  of  the  Botani- 
cal Section,  Mr.  Thomas  Meeeian  ezhil)it«d  specimens  and  re- 
marked on  the  curious  fact  that  special  fecundity  was  not  con- 
fined to  individuals  of  any  one  species  of  plants,  l>ut  the  species 
themselves  often  exhibited  peculiar  fertility,  as  other  species  again 
were  characterized  by  an  indisposition  to  produce  seed.  Ooc»- 
fiionnlly  whole  familit^s  or  natural  orders  of  plants  exhibited  tbeM 
peculiarities.     In  our  green-houses  the  Begonia,  which  has  male 
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April  22. 
Tlu*  President,  Dr.  UrsoiiKNiiEiiOER,  in  the  chair. 
Twenty-seven  ficrsons  present. 

^V/i/ifv  »y  a  AVir  Paurojxxl, — Mr.  J.  A.  IIvder  descrilKMl  a  new 
mvriapod  wliieli  he  had  recently  dise<ivered«  and  which  turned 
out  to  li«*  nearly  allieil  to  the  form  deserilH><l  hy  Sir  John  Luhhock 
under  the  name  of  Pnurupun,  The  s|HTinienH  which  the  8|M*:iker 
bail  ohtaii;e<l  wen*  five  in  number,  and  had  hut  nix  setrnientH,  fewer 
than  any  other  known  mendM>r  of  the  ^rotip,  whilst  the  nuniU'r  of 
|iair«t  of  le*4s  was  nine,  the  same  as  in  Paitntfum^  which  is  very 
ftlroni;  evidence  that  the  H|»eciincn4  are  adults.  The  followinj^ 
cbarartrrization  of  the  genuH  ami  species  was  |>ro)>ose<l: — 

Kfirt/f'fttirnftHii  ttftinttttiiit^  ijen.  et  up.  nov.  lifnly  He^nuMitN  six 
in  nuiniM*r,  j^ixth  ex(*ee<linu:ly  rudimentary;  antenna' five  Jointed ; 
\ty:f*  in  nine  pairs,  eipiidistant;  ter^ral  Mclerites  hiterally  expanded 
so  an  to  ciinceal  tile  1«-^h  almost  entirt^ly  when  the  animal  in  viewed 
from  alHtve.  and  covered  with  tine  tuhercles  which  are  ji>ini*d  to 
ea«di  othi*r  hy  rai^^ed  lincN  ;  apprensed  curved  spiuen  are  also  scat- 
tcTe«l  iiv«'r  tiK'ir  surface  in  less  numher,  and  also  fringe  their  mar- 
^iij«.  tifini;  disposfd  at  re«;ular  inlfrvaU;  the  .opines  and  iiucH 
ffivi-  till- dor?oal  surface  of  th<'  little  creature  a  >lii:litlv  silky  lu^trt* 
«h*-n  \ii'Wed  with  ntlictcd  lii^iil.  rnlnr  a  d(li«'ate  li;:ht  Ittown. 
.Mi'uth-orjrin^  the  same  a^  in  the  liiht-d*'s<*rilM'i|  ^rmus.  No»'\i- 
den4-i-  **(  i'\«'H  could  he  ili'tiM'tcd.  IjCii^tli  }\.th  of  au  inch  ;  width 
aUtul  -Vth  of  an  inch.  Ihihitiit  in  lairmoiint  TmiU,  rinladrl- 
phia,  «  :t^l  au'l  west  (»f  Schuyikill,  Under  decay ini;  wood. 

Til**  t<-ri;*il  HclrritcH  are  niurli  thi<-krr  than  in  /*'/ 1/ /'"/"/.<.-,  ha vin;( 
Xhv  1  liTiract eristic  hrown  color  (tf  ciiitin  whm  viewed  with  trans- 
niilti '1  li;;ht.  The  antenna'  have  the  terminal  ^loliiil.ir  hyaline 
liifii\  With  a  louj;  jM'dicle  as  in  /'ri"/"'»/i".i  fit  ilunrnlafus.  Tlie  type 
tm  the  nio<ii  ilistinct  form  di^coveieil  since  the  detection  of  the 
llr^l  kiiowii  nprcM'ntatives  in  Kn^fand  in  I'^fWi,  ami  aNo  extends 
iLf  ;:«-4 •graphical  ran;;e  of  the  family,  and  does  much  towards  t'ully 
«-«taMishin^  the  PaurojHfiii  as  a  tlistinct  order  of  myriapods. 

/#**  Smilfit  Strallnw  Iht'ir  Ytntthj  f — Mr.  Mkkiian  remarked  that 
KuroiM-aii  2oo|o^ists  yel  seemed  incredulous  that  yonu);  anakes 
^•luld  enter  their  mot  hers*  mouihs  for  protection  when  I  Tightened. 
lit:  I'.id  witnesM-d  such  an  occurrence,  hut  it  had  lieeii  aiiggesteil 
Uial  his  eyeit  deceived  him.  Professor  Itrowii  Uo^aiehiul  c»lievtecl 
^«ii|iiire  siiilleient.  he  thoup:ht.  fi>r  American  zoologisU  to  belteve 
AD.  Simdar  facts  came  to  us  from  Australia.  lie  raul  a  p^r^  "^^ 
Idler  to  hiuibclf  from   Harun    Ferdinand  Von  Mudls 
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bourne,  Btatiof;  that  two  observers,  whom  Dr.  M.  believed  perfectly 
credible,  had,  independeutly  of  each  other,  witnessed  similar  pro- 
tection in  tliat  iTountry. 
Dr.  Renilerdine  said  he  had  peisonally  seen  a  case  where  a  garter 

snake  so  protected  its  young. 

Mode  of  Depositing  Ant-eggs  — Mr.  McCook  slated  that  a  queen 
of  tlie  black  carpenter  ant,  Camponotug  Pe.nngylvanicw>,  whitrb 
bad  long  been  kept  in  an  artificial  nest,  had  once  Iteen  seen  in  the 
act  of  depositing  an  egg.  Tlie  queen  wna  at  the  time  clinging  to 
the  side  of  a  hollow  in  the  surface  of  the  earth,  almost  in  a  verti- 
cal position.  The  usual  body-guard  of  workers  quite  surrounded 
her,  enntinually  touching  her  with  their  antennse.  The  egg  was  & 
white  cylindrical  object,  about  one-eighth  of  nn  inch  in  length.  It 
was  about  two  minutes  in  escaping  from  the  bod]',  and  as  soon  as 
dropped  was  carried  below  within  the  galleries  by  a  worker.  The 
queen  was  never  lett  by  her  body-guard,  who  sought  to  control 
her  movements  by  pi'eeaing  around  her,  blocking  up  the  path 
which  she  wished  to  take.  Frequently  more  vigorous  persuasions 
were  used,  an  antenna  or  leg  lieing  grasiied  by  a  worker,  and  the 
queen  thus  pulled  backward.  She  made  no  attacks  upon  her  guard, 
but  often  stubbornly  held  her  own  way,  though  commonly  yield- 
ing more  or  less  graciously  to  iier  attendants.  This  colony  had 
l>een  received  from  the  Allegheny  Mountains  in  December,  within 
their  formicary  in  an  oak  bough,  in  which  they  were  hiliernating, 
being  quite  stiO*  with  cold.  They  immediately  revived  in  the 
warmth,  and  were  healthy  and  active  during  the  following  spring. 
The  queen  survived  until  September  following,  and  would  doubt- 
less have  live<I  longer  had  she  not  been  neglected  during  a  pro* 
longed  absence  in  summer.  She  outlived  ail  her  subjcvts,  and  waa 
certainly  more  than  a  year  old. 
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located  diivcUy  in  nml  on  the  ^rnas^v  bonier  of  n  trodden  path  in 
»  (»fnjyar'l.  At  I  I',  M  th«  mslc«  nwt  frrmnlfii  were  seen  coming 
tMt  »'i  ^'.'ite,  atiii'l  ^renl  cicilt-ini'iit  uh  tlm  pari  or 

tb*  •>  <l>-«  iMrticulnrly  <*er«  rollowt-d  by  workers 

who  •  <  -luitally  by  gently  nipping  th*>m  with  tlielr 

msiit  "f  the  Yoiing  qu«oiis  "ii»,  with  few  oxi'«i>> 

tion»,  limit  ffiii  ill.-  ('■p  of  atnlkt  of  gnuw,  wtii-i*  lliey  dung  for 
•vTcral  minutes,  puUiii|i  tlifiiiM'lvci,  (i|ireui1ln)c  their  wini;s"ii*l 
■waylnn  up  snil  •luwii.  Kveii  I-i  thrsc  (.'li'Vntiunii  lliu  workirrs  f>rl- 
ltfw«<l  them,  ltA>leninf[  tliuir  diglit  by  mtunalunnl  "nips."  Wbirn 
tbv  i^nmn  cu»  in  lllf(ti(,  tburu  wns  no  uviilvnw  of  fn^bbtneoii  or 
inrx|wrimnrv,  i;sc«|rl.  in  Mime  cmc*.  s  Mijiht  U^mlvnrj'  to  s  xitc-iax 
mianm  for  tbs  lint  (t-w  ynnlN.  Tile  fligbt  wm  lh«n,  nml  in  most 
■  from  tha  vary  Rr«t  tiUn,  utronK  and  in  a  stmighl  tonrso.  TIil- 
I  find  rtHH)  lo  n  insight  uf  aliiiut  jO  fi-et,  which  wm  Hoon  in- 
I  to  4U,  &0,  and  even  (10  ftel  (estimated),  and  Uiis  latter 
s  maintained  unlll  the  furm  wa«  IohI  Ui  ai|;bt.  He  was 
e  lo  follow  lb«  nuts  in  aevi-rnl  lii-tUni-is  ui  a  dintunce  of  moru 
Iban  3<H>  feeL,  lirfon-  ibi-y  di>H|iiu!nn'd,  nt  which  lime  they  gava 
I  ao  •!)(«  nraligbtlltK.  Some  were  Ki-iin  hi  nbuUl  nt  th«  diatiinou  of 
Cu  and  Kfl  tv^i;  others  flew  into  a  lar^u  buttouwood  tn-o  within 
I   U  (eat  of  Ibt  UcsL 

Th«  difbt  was  tn  «v«ry  oaM  solitarj,  and  was  in  all  directionat 
•Itbougli  generally  in  lli*  dirretion  of  the  breose.  The  malas 
■trre  tu  the  mean  lime  cuntlnnnlly  taklnn  I11]iht,  urgrvl  thereto  by 
leaslofc  wurkers,  eai-h  wpnrnU'ly,  nitd  wholly  independent  of  other 
maJrs  nod  of  the  felnalca,  ns  to  the  lime  nud  dirt-ctinn  of  (ll^hl. 
Ttiia  fsct  led  Mr.  Mi-t'iiok  to  infer  thnl  thr  imirinjt  of  tlni  suxrs 
nnat  have  ueiumil  within  the  nent  beri>ro  dtipnrtiirv  tbervfrom. 
Exc«|it  in  the  raiw  iif  ihone  indivldiiula  who  lit  ii|H>n  tbn  botton- 
wimhI  tn-r,  thrm  appi-arvil  no  njiportunily  for  a  miHitiii);  after 
■tyhL  Tbpre  waa  nothing  in  all  the  fat-U  to  nn^j^ent  th«  idon  of 
a  fiiitirr  cunorL  The  same  fenlure  of  iiiileftenilent  and  soblary 
8i||bt  of  llu)  M-xes  had  been  oliacrved  in  tlie  Hwariniiig{  of  iho  Shiu* 
tag  :}la« e-iuakiT  Putyt-rijHH  luiiiiuH.  This  in  in  maikod  eontraat 
with  Ibv  hatm  of  Biiue  other  nuts  na  Uluslrntud  In  an  otiaervallou 
Mibarqiiently  itivrn. 

Itrforv  lakliiii  Alttht  the  I,.  Jiauut  fenialca  apent  aomu  time  in 
eMnluiiK  aivl  cleansing  themN-tvea  A  fomalo  wn«  pUoifl  among 
Ua  worker*  of  auotJier  nest  not  more  than  a  yanl  distant  from  her 
own,  in  order  lit  lest  the  trenlmeni  '>f  an  alien.  Shu  was  immetll- 
aidy  atUcftnl  tUn?ely.  and  wouM  no  <tonbt  linvc  Ixran  aoon  killol 
\mA  alie  n'4  ><ccn  removed.  In  two  fumuiiui-i  i<  -'ii  whith  the 
tlM>r«  cnarriBfc-Oiiiht  oiH'nired.  It  na*  .' 
wer»doK.I  abom  i\  V  M.by  bitn  of  ar>  . 

r  •»  remained  durinit  the  night,  or  a'.  .  <»c«l 

tBtMning.     lit rer  days  therenfter  st:!.!- 

'«r  R  ddp  by  the  rundsida.     As  autju  aa 
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turned  up,  two  of  tlicac  wore  seized  by  a  couple  of  pmnlm^  uita 
of  tbe  Slides  THraniorium  i.sKjiitnm  and  Formica  Scliauff'tiaai, 
and  rnrried  off  ae  liivy,  a  eu);gesiiuii  of  the  eommDii  fate  uf  euiiuet 
masi'ii  lines. 

His  attention  )iad  lieen  called  In  nn  arliole  in  a  Hollidayshnrg 
(rcnnHylvaiiin)  jonriinl.whicliri'pnrleilarcmarkAbleawnnii  rifnats 
that  had  crossed  that  tnwn  on  th«  1 3lh  September,  1S76.  He  im- 
medialrljr  wrote  to  Kev  D.  11.  Uarron,  a  citizen  of  tlio  place,  and 
a  gentleman  of  intelligence  and  prudence,  giving  certain  |>oints 
wjiich  it  was  dcsiraWc  to  ascertain.  Tiie  ants  in  tlie  oonrae  of 
their  flight  liad  come  in  contact  with  the  mecbanica  at  work  upon 
the  tower  of  iho  new  couit-housc,  whom  it  wsa  reiwried  lliey 
had  assaulted  vigorouiily.  Mr.  llnrron  viHitod  tliese  men,  and 
after  a  careful  inlfrview  conimiinicated  the  following  facts:  The 
fliglil  actually  oci^urred  substantially'  as  re|)OrltH) ;  tlic  day  was 
clear,  warm,  and  calm;  the  ants  came  iielwcen  10  an'I  II  A.M  , 
from  tliv  direction  of  the  Chimney  llocks,  n  ridge  of  the  mountain 
on  the  suuthcast  of  the  town.  As  to  numbers,  the  answers  of  Ibo 
men  were  as  follows :  '-so  thick  you  could  hartlly  see  through 
them;"  '■swarms;"  "about  3U,(1(10!"  The  ants  struck  the  build- 
ing at  the  height  of  about  121)  or  IS5  feet,  and  certainly  ajisnulied 
the  men.  Whether  the  attack  was  a  bite  or  a  sling  they  could  mH 
tell,  but  it  was  sumeLhing  very  uncomfortable,  aud  they  would  not 
lik«  to  have  it  repeated.  The  ants  were  of  two  sizes,  somt)  largtr 
some  smaller.  One  of  the  men  had  saved  some  specimens  which 
were  sent  to  Mr.  McOook  and  proved  to  bo  the  males  and  females 
of  3tyrmica  lobticorni«,  Nylander,  These  auta  can  inflict  a  pab^ 
fnl  ating,  hut  probably  attacked  the  workmen  simply  in  self- 
defence;  that  is,  the  men  happened  to  obstruct  their  llifibl,  and 
naturally  rigorously  l>,ru-«hed  oil*  the  insects  who  lit  U|Hm  them, 
who  in  turn  Incoming  irate  a|)plied  their  stings.  Snch  n  vast  honle 
as  this  swarm  contained  must  have  been  cum|K)sed  of  the  winged 
inmates  of  many  formicaries  ou  the  mountain  side.  This  is  quite 
in  contract  with  the  solitary  flight  of  Lariu»  J1aou»  as  deKcribed 
in  a  former  note.  The  pairing  of  the  sexes  was  probably  in  the 
air,  or  after  alighting,  as  in  the  case  of  the  agricultural  ant.'  Mr. 
McCook  bad  taken  ants  of  the  same  aul>faniily  Myrmicidm^  while 
they  were  In  the  set  of  pairing  in  ihe  air. 

In  connectiuu  with  the  above  noies  on  the  qneen-lifu  of  anW, 
ha  presented  an  observation  reported  to  him  liy  Mr.  Jo*.  Wilc<«[. 
This  gentleman  bad  seen  a  colony  of  souie  species  (if  Cam^iono 
til*  oeeupyiug  a  larKC  dead  Cyprus  tree  standing  in  thn  midst  of 
a  Cyprus  swamp  in  Florida,  at  least  600  feet  Cmm  Uio  shore.  The 
tree  was  wholly  isolated  from  the  land  and  from  all  snrronndlag 
vegetation  except  another  fallen  cypnis  tree  wtiich  leaned  up 
against  it.  Evidently  a  fertiliiccd  queen  had  at  some  time  Itown  ' 
from  the  land  to  this  tree,  where  ahe  had  established  the  coloDj. 
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Tbe  Cut  is  interesting  as  indicating  the  origin  of  formicaries  from 
aiogle  queens,  as  mj^rmecologists  have  supposed  to  be  fre<iucntly 
if  ooi  commonly  the  case.  Further,  as  showing  the  ability  of  a 
large  numlier  of  ants  (this  nest  was  reported  to  consist  of  vast 
Boiabers)  to  maintain  active  life  under  quite  circumscribed  environ- 
neat.  The  insects  sheltered  in  such  numliers  by  old  trees  may 
hare  furnished  a  large  |)ortion  of  the  fooil  supply.  The  s|)eci- 
■lens  brought  by  Mr.  Wilcox  were  taken  from  a  colony  on  the 
lancU  which  he  sup|K)Hed  to  be  identical  with  the  swam|>«tree  nest, 
and  were  examples  of  Camponofus  enuriens^  Smith. 

Ileorj  W.  Stelwagon,  M.I).,  Henry  T.  Coates,  Wm.  S.  Magee, 
James  P.  Magee,  J.  J.  Kirkbride,  M.I>.,  and  Robert  Meade  Smith, 
M.I> ,  were  electe<l  members. 

Tbe  following  were  ordered  to  be  printed:— 
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VOTER  OV  THE  AMFHUTMA. 


BY  aENRV  C.  CHAPMAN,  M.D. 


On  looking  over  general  works,  like  those  of  Owen,  Haxley> 
Milne  Edwards,  Qegenbaiir,  StHnnius,  etc.,  in  reference  to  tlie 
anatomy  of  the  Pe rreni bran dii ate  Batrachia,  I  Rnd  that  the  Am- 
phiuma  is  only  referred  to  in  a  general  way,  and,  with  the  cxcep- 
'  tion  of  Cuvier'ti  memoir,'  I  do  not  know  of  any  special  paper 
having  been  published  on  the  structure  of  that  animal.  Having 
dissected  the  Amphiuma  that  recently  died  at  the  Zoological  Oar- 
den,  I  thought  that  it  might  not  be  uninteresting  to  notice  the 
disposition  of  its  inteinal  organs.  The  specimen  was  a  male,  and 
measured  twenty-nine  inches.  Aa  regards  the  alimentary  canal, 
the  only  difference  that  I  noticed  in  my  specimen,  as  compare*) 
with  that  described  by  Cuvier,  was  that  the  rectum  did  not  ex- 
hibit the  constrictions  seen  in  the  figure  of  his  specimen.  In  other 
respects,  such  as  the  longitudinal  folds  of  the  stomach,  the  oi>en- 
ings  into  the  cloaca,  etc.,  they  were  alike.  The  liver  and  spleen 
were  large,  and  there  was  a  distinct  pancreas.  The  lungs  were 
well  developed,  and  attained  a  length  of  thirteen  inches,  which 
may  serve  to  explain  the  fact  of  the  animal  being  able  to  remain 
under  water  such  a  length  of  time.  The  heart  differs  from  that 
of  the  siren  in  that  the  auricles  arc  not  fringed  to  the  same  ex- 
tent.   The  ventricle  is  large  and  muscular,  and  is  separatefl  from 
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WAA  long  and  narrow,  measuring  nine  incheA:  it  openied  into  the 
cloai*a.  I  can  only  account  for  the  great  length  of  the  bladder  in 
the  Antffhiuma  and  Siren  on  the  AU|)|>08ition  that  it  represents  a 
tort  of  rudimentary  allantois.  This  view  is  strengtliened  by  the 
fact  of  the  Amphiuma  having  very  simple  limbs,  and  in  this 
resfiect  also  foreshadowing  liigher  types  of  life.  The  uro-genital 
apparatus  in  its  general  arrangement  resembles  that  of  the  newt 
(  Trtion  ttnnaiutt).  The  testicle,  however,  was  undivided,  and 
measured  Ave  and  a  half  inches  in  length;  it  was  situated  in  the 
posterior  third  of  tlie  iMKly  cavity.  Frrtm  the  testicle  six  or  seven 
etTert'ut  ducts  pass  transversely  outward  to  the  remains  of  the 
opficr  fiari  of  the  Wolffian  iMjd}*,  represented  by  a  chain  of  dilata- 
tions.  From  this  embryonic  remnant  pass  aliout  twelve  tubes  into 
a  common  uro-genital  duct,  which  measures  nine  inches.  This 
Hnct  runt  in  a  wavy  course  until  it  roaches  the  lower  part  of  the 
Woinaii  lK>dy,  or  the  so-called  kidney.  Here  tlie  duct  becomes 
•trai}{ht,  and  lies  on  the  outH)<le  of  the  Wollllan  iKnly,  from  which 
it  coll««t;ts,  through  small  tulH*s,  the  urine.  This  common  uro- 
genital fluct  opens  into  tlie  cloaca  ponteriorly  to  the  bladder.  I 
was  able  by  pressing  upon  the  duct  to  Hqucczc  a  considerable 
amount  of  semen  through  its  opening  into  the  (*lt»uca,  wliieh  gave 
me  the  opportunity  of  examining  tlie  Mpennatozoa.  Thesi*  IxMlies 
di*!  n<»t  exhibit  a  verv  well  defined  head,  but  one  end  was  obtuse 
an«l  the  other  tapered  otf  tail-like,  .hihi  between  the  cloa(*a  and 
ahib»minal  wall  I  found  eoiled  np  a  neniatoiil  wcirni,  which  may 
be  the  Attrarin  Htujuirultitti,  1  found  what  seemed  to  be  also  the 
same  worm  in  an  encyHted  condition  in  the  intestine  and  in  the 
mekeutery. 


pROOBiDritos  or  thb  aoadbht  or  [1879. 


FLACnrlA  07  KACACITS  CTHOKOLOOITS. 
BT  BENar  C.  CHAPMAN,  M.D. 

Comparatively  tittle  is  known  concerning  the  fietal  condition  of 
roonlieyB.  In  those  of  the  New  World  (Platyrhina)  the  pUcenU 
is  single.  As  regai-ds  the  Anthropoids  the  placentation  in  the 
Gorilla  and  Ourang  ia  unknown ;  in  the  Chimpanzee  the  organ  ia 
single;  in  the  Hylobates  it*ia  donble.  In  the  remaining  Old  World 
monkeys  (Catarbina)  the  placenta  is  usually  described  as  being 
douhle.  Thus  Prof.  Owen  observes,  "in  the  tailed  Catarhina  the 
placenta  is  double,  the  two  being  distinct  and  apart.'"  According 
to  Prof.  Milne  Edwards,  "chez  lea  autres  singes  de  I'ancien  con- 
tineat  cet  organe  est  divis^  en  deux  lobes  bien  distincta.'"  Prof. 
Huxley  states,  "  that  the  placenta  is  often  bilobed.'"  In  the  genera 
Nasalis,  Semnopithecua,  Cercopilhacwg,  according  to  Breschet,' 
and  in  the  Macacut  nemettrinttg,  according  to  Prof.  Rolteston,* 
the  placenta  is  double.  In  the  case  of  the  Macacus  nemeaCrinus 
I  have  confirmed  Prof.  Rolleston's  observation  in  two  instances- 
Having  recently  made  a  post-mortem  examination  of  a  pregnaut 
Macacut  cynomolgua,  whicb  died  at  the  Philadelphia  Zoological 
Garden, of  phthisis,  I  was  surprised  to  find  on  opining  the  uterus 
that  the  placenta  was  single,  contrary  to  what  might  have  been 
expected.  As  the  opportunity  rarely  presents  itself  of  examining 
t'n  silu  the  fcetus  and  membranes  of  a  monkey,  it  appears  to  me 
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\  to  th^  membranes,  the  amnion  and  chorion  adhered 
and  were  in  contact  with  the  decidua.  As  the  pregnancy 
idvanced,  I  cannot  state  whether  there  was  a  decidua  re- 
least  it  was  undistinguishable  from  the  decidua  vera.  In 
spect  the  disposition  of  all  the  parts  strikingly  resembled 
the  human  being  under  similar  conditions. 


PEOOEBDINQS  OP  TIIX    ACADEMY   Of  [1679- 


SEBCSIPTIOH  or  A  VIW  gPECIES  OF  CHIBOCIPHALUI. 
BT  JOHN  A.  RYDKR. 

Tiie  genus  Chironephatus  does  not  seem  to  Imve  been  noticol 
up  to  the  present  time  in  North  America;  I  therefore  take  miiil) 
pleasure  in  fcniiouncing  ttie  diseovery  of  a  hitlierto  iindescribed 
species  of  the  genus  in  the  vieiuity  of  Woodbury,  New  Jersej-, 
where  it  wns  found  in  abnndiknce  in  the  ditches  by  Mr.  W.  P.  Seal, 
a  resident  of  tl»e  place,  and  ati  indefatigable  collector  of  the  miDiite 
life  of  his  neigliborliood. 

The  gentis,  as  characterized  by  Dr.  Wm.  Baird,'  has  been  found 
in  Switzerland,  Fmnce,  England,  Russia,  and  Siberia.  The  species 
C.  laciinm,  most  nearly  like  the  one  I  am  about  to  describe,  is 
figured  and  described  by  Ou^rin  in  his  Iconog.  Re.gne  Jntma/c,  as 
being  found  at  Fontainebleau,  Frsnce.  The  (ItH'erences  between 
our  species  and  Gu^rin's  are,  however,  sufDciently  striking  and 
constant  to  characterize  a  well-marked  s[ieeiflc  type,  and  I  accord- 
ingly propose  the  following  specific  characterization  of  the  Ameri- 
can form. 
CUroaeplwltu  bolmuiU,  nov.  sp. 

Char.  Kpe.cif. — Claspcrs  moderately  robust;  second  Joint  forked, 
longest  branch  longer  than  Srst  joint,  and  curved  inwards,  its  tip 
crossing  tbat  of  its  fellow  of  tlic  opposite  side  when  in  repose; 
shorter  branch  less  curved,  sligljtly  swollen,  and  rough  on  the 

■lit  ii.Lir 
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indistiDctlj  the  segments  of  the  organ.  Total  length  of  the  pro- 
b(»flcis.  when  extendetl,  about  three  times  that  of  the  cla8|>er8. 
Total  length  12-14  mm.     Habitat,  Wooilbury,  New  Jersey. 


n^»4  of  maU  «Ub  fr«>l*o»rltlirorm  nrtfann  nocolled,  from  thf>  Rld#».    9«ra«.  Tlrw4»d  from 
Wfor»,  with  rr«>lH>«rl>lirorin  orgmut  c«>ll<*(l  op  and  retrartrd  brtweeu  th**  rUsperi.     Ilrad  of 

I  name  the  above  species  in  honor  of  Mr.  I).  S.  Holman,  Actii- 
arj  of  the  Franklin  Institute,  in  recognition  of  the  services  he  has 
rpiiileretl  in  devising  methods  for  studying  living  objects,  both 
large  and  small,  under  the  microscope,  and  to  whom  I  nm  also  in- 
debleil  for  the  s|>ecimens  from  which  the  above  description  has 
been  taken. 

The  cletection  of  a  member  of  the  genus  in  this  country  is  very 
int4'n»sting,  but  less  so  than  the  detection  of  Pauropus  huxlfiji 
LubbfK'k,  in  the  vicinity  of  l*hila<lclphia,  without  any  ditlVriMu'e.as 
*far  AH  Mr.  Lubbock*rt  excellent  plates  of  Knglish  Mpeciniens  would 
enable  one  to  Ju<lge,  that  would  make  it  even  a  variety,  although 
remov«Hl  bv  more  than  .'{000  niileM  of  ocean  from  its  conjjeners. 
It  has  iK.aMi  suggehte<l,  however,  that,  inasmuch  a.s  riiila<lelphia  is 
an  f»ld  Knglish  settlement,  PaumpnH  may  have  been  introduced, 
but  in  the  case  of  ChirurrphaluH  such  an  explanation  is  less  open 
to  aeceptance. 
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Mat  6. 

The  President,  Dr.  Ruschenbehgeb,  in  tbe  cbnir. 
Tbirt}--one  persons  present. 

Pairing  of  Spidem,  Linyphia  marginala. — Rev.  H.  C.  McCoOK 
remarked  thai  on  the  sflernoon  of  .Iiine  1*,  1878,  he  witnessert 
the  pniring  of  a  male  and  female  of  Linyphia  marginaia  at  Bell- 
wood,  Blair  Co.,  Penna.  The  tipiders  were  first  observed  at  a 
quarter  before  4  o'clock  P.  M.  They  were  hanging  inverted  in 
the  dome-shaped  nest  of  the  species,  in  line  with  each  other,  and 
about  III ree- quarters  iucti  apart.  Each  hung  wilhiu  a  smaller 
dome,  delicately  but  perceptibly  defined,  that  rose  within  the 
summit.  These  were  perhaps  formed  by  the  outspread  feet  draw- 
ing duwu  the  inner  surface  of  the  dome 

The  positii>n  of  tlieae  individuals  seeming  to  indicate  the  act 
of  copulation,  he  arranged  himself  before  them  as  comfortably  aa 
possible  for  observation.  The  nest  was  hung  from  tlie  lower  sur- 
face of  an  end  of  a  plank  that  Jutted  over  from  a  pile  of  lumber, 
about  two  and  a  half  feet  from  the  ground,  so  that,  seated  before 
the  nest,  bis  face  was  on  a  level  with  the  spiders.  The  male 
reached  out  one  foot  cautiously  toward  the  female,  pulling  upon 
tbe  threads.  He  turned  a  moment  to  adjust  the  block  on  which 
he  sat,  and,  on  again  lockings,  the  two  were  in  embrace.  The- 
female  was  suspended  in  the  same  position  as  before,  although 
turned  at  right  angles  to  the  line  on  which  she  hung  when  first 
seen.  The  head  of  the  male  was  laid  against  the  sternum  of  the 
female,  the  abdomen  inclined  a  little  upwani,  the  forelegs  inter- 
locked with  or  rather  interlaid  upon  those  of  the  female.     Both 
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fndailljr  contrnctrd  nn'l  witbdrHon  within  the  Mnrk  cnrneoaa 
balb,  irbich  whs  mranwhilr  proMccI  engerlj-  n)r)iiti»t  the  «|)it!f  num. 
til  elbow  or  prtijmtino  uihih  the  iiiiprr  gmrt  of  tli«  bulb 
I  to  pTTB*  witliiii  the  «p«rmatlieca  uf  the  e|)l|fyiiiiin.  Tlie 
two  bultw  were  lAi<)  ftiEnultnnfuiiBlj'  u|>uii  ilie  tubea  of  the  ti|>erniA- 
I,  but  tli«  iiillatcil  Bflo  flp)>eur<.'<i  in  tiut  out  liiilb  at  u  time: 
r  ai'tton  alieniaUil  in  llie  liuU>.  Thciv  wbo  a  pruloii)te<l 
K  motion  of  ibv  Inillta,  nit  though  |irv)i*ini;  into  thi^  "iKir- 
te,  and  at  limr*  a  (■'irrrs]iuniUn){  iiiniinn  in  itiv  nliilomen 
t  hmale.  rapcrially  at  thu  nprx.  With  thin  eso'ptinn  tlie 
WW  rwniaineil  rant  ion)  ■:«■  ilnring  the  wbiile  period  of  copidnliuD. 
ARvr  ■ppllcaDon  as  above  the  mali;  bulli  wus  slowly,  for  the  must 
part,  bat  tnnieliini-a  rapidly,  raiaed,  lient  upwanl,  and  apporenlly 
rlaapetl  u[W)ii  the  faleea  or  lower  inar^in  of  the  ra^-e,  wbieU  part* 
iif  r«iurae  were  upward.  Three  or  four  moveiut^iits  liafk  auil  forth 
in  tlib  cIlnHied  itotitlon  followed,  wbeu  the  aerieit  of  raottoua 
abfiTe  deacrlbeil  was  repestnl. 

In  ibe  iDranwhtli;  Ihi.'  nther  hitib  remained  upon  the  other  tnlw 
until  tbc  flrat  hulh  bviian  todfuornd,  when  it  in  turn  wiu  <-h<vatr<l, 
Karf  th*  tame  molion  tnaile.  Aathc  tuilbdnxi-mlcd  the  ■ai-  hi'^an 
lo  inllat«  anil  taaiw.  Tlio  above  is  llie  procena  ai  it  wn*  r{»'H9 
rvfulariy  repeated.  Somctimrs,  how^-cr.  both  bulbs  werv  t-Hnched 
apo*  tbe  EaUxa  at  the  aanie  time;  aometimee  the  movements  of 
tk*  bulb  wer«  more  rapid  tlmn  at  other*.  The  bulbs  bftcl  tb« 
MppMinwc*  of  having  l>een  moiaiene<I  by  aame  MN-reiluti,  pr4^■ent• 
ing  the  pccnliAr  glo**  wbieJi  a  eolurteaa  liquid  |{ivea  to  a  black 
sarfiu-r,  bat  bu  conbl  »re  n»  aecretion  utiierwiar,  although  hn  was 
abk  at  any  time  to  nae  hU  pockml  lent  with  the  exercise  uf  a  lltUe 
care. 

At  twenty  minulrs  lirfore  fi  >ix  A'Hoek  he  wan  compelled  to 
te&re,  at  wh)i-b  time  thn  jiair  had  tievn  in  embrace  one  hour  and 
forty-nine  mluutea.  Ai*ls  o'elock  twenly-uigbt minute*  be  returned. 
snd  fiiuud  the  pair  in  prei'lHeiy  llii-  aauie  posllltinn.  Hv  rrmulDeit 
five  mliiutra,  anil  thru  li^fl  an  ltiU'lllf{ent  yunng  man  at  the  pciat, 
with  full  kostructioDH  an  1<>  puuilii  of  oijHervation.  Ht^  rejxirleil 
tbat  at  ihirteeo  aixt  a  half  minutcH  tu  seven  T.  M.  the  pnir  )>arteil 
vary  auddenly.  Tbe  male  ran  ilownward  to  a  jiortinn  in  tbo  lower 
Dtaritin  of  the  <lome  jioraueit  by  (be  female,  who  alopitrd  anddonly 
Jasl  at<o*v  and  Itiraril  btu-k  tu  ilie  (vntral  point  in  ilie  aiimmit  of 
Ibe  doBw.  8boTtty  after  receiving  this  report  Mr.  Mi-Cook  vialtefl 
tbc  n«*t  antt  found  the  female  ■ua|>ende<l  motloitlens  in  Iliia  pusl- 
tioii  and  the  male  at  tlie  |>oint  to  whieb  he  had  fled,  feeding  u[iun  n 
tiiiill  Cv.  Tlir  Mi'st  moriiiDit  at  aeveiioVloL'k  the  female  waa  iu  the 
-iti<l  the  mule  bail  di>ia|>|>car«d.  He  att«inptv<l  tu 
I  lie,  but  she  rmn  among  the  bosriU  and  neapvd. 
>'■  Iweu  In  nntun  twu  houm   and  Dfty-lliu  amis 
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Nineteen  of  these  interruptions  were  noted ;  one  was  canscd  by  a 
small  fly  striking  the  snare,  which  the  male  darted  at  in  a  fierce 
manner,  but  failed  to  seize,  aa  the  fly  broke  loose  before  he  reached 
it.  Others  were  caused  by  the  observer  touching  the  foundation 
threads  or  other  parts  of  the  nest.  Toward  the  close  of  his  ob- 
servations he  accidently  brolie  the  suspending  lines  nearest  to 
him  anil  so  caused  one  side  of  the  dome  to  full  in.  This  made 
only  a  momentaiy  interruption.  Many  of  these  separations  were,  ' 
however,  appai-ently  without  any  extraneous  cause.  Twice  the 
male  ran  to  one  side  of  the  dome,  made  a  web  attacliment  to  a 
bit  of  leaf  hanging  in  the  snare,  drew  out  a  thread  about  two  and 
a  half  inches  long,  which  he  overlaid  a  couple  of  times,  and  thcD 
made  the  following  motion :  First,  the  Iwdy  was  placed  erect,  1. 1^ 
hack  upward,  and  was  moved  back  and  forth  along  the  tine,  rub- 
bing the  points  or  "  nippers"  of  the  palps  at  the  same  time;  tliea 
the  spider  swung  over  until  the  body  made  an  annle  of  about  45° 
with  the  line,  and  while  holding  on  thus  the  palps  were  rubbed 
back  and  forth  alternately  along  the  line  as  liefore.  The  process 
was  rej>eated  during  another  of  the  intermissions,  as  described 
above.  It  was  conjectured  that  the  purpose  of  tliis  movement 
might  be  the  distribution  of  the  seminal  fluid  into  the  palpal 
bulbs.  This  is  taken  up  by.  the  sacs,  liy  the  inflation  and  contrac- 
tion of  whose  membranous  coats  it  is  forced  into  the  spermathecK 
of  the  female. 


May  13. 

Wm,  S.  Taux,  Vice-President,  in  the  chair. 
Thirty-three  persons  present. 

The  Lateral  Sntfonj  Apparalim  of  Fixheg.—hr.  Fhancis  Daa- 
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iMTvi-}iiiitnn<, nntl  in  wliicli  trrmiii.itr««  a  lu-rvr  fil»n*.  llooorrolm- 
rnt»«l  I.«V'lii:\  ••InliMiu-nt**  rcirnnliiiir  tin*  cxislmci'  i»f  :i  littli*  iiinss 
«.f  vi-ml  iniii''ni<»  m*  jfllv-likc  timttrr  iv«»tiiii;  on  i-.-irh  t]i«.k,:ni(l  iiUo 
ri'iinMlsii;;  \\iv  |M»Nitioim  of  tli«'  ilisks.  i.f,  n<  ;:«MnT;illy  nrciirriiii; 
iitkIi  r  siiiiill  l>rii]i^fs  nf  Imiic  in  the  (tiiimN  <»f*  tlic  lioail,  arifl  :is 
rwi-Mri-.ijjf  in  i-vrrv  M':ih»  of  tin*  i:itci':il  liuf.  Howovvr,  tin*  s|MM'i- 
rn*  n«  «-\l:iMti'il  liv  liini  slif»ivcit  a  r«>vnlt  I'ntirclv  ditrcrrnt  froTu  tlint 
f  f  I.rxili;:  :i«*  rfu'ripl-i  tin*  <ii<*trilinti<in  t*f  tin*  iHTve**.  Li'viliii 
j.iitnri'H  the  ilisU  :*'*  rr»!n|Mivc.«l  of  two  <li<^iin('l  :in':i-,  a  ilrirk  or 
li  <«^  tnin-liicfMil  t-rntr.'il  {Mirtinn,  :in<l  :i  li;;hU'r  |M-ri|>lit>i':il  pi»rtii»n. 
Tl»i-  npi'i'iiianrr  i»».  imlri'il.  simul'itril  in  tin*  fir**!!  ))rr|»:ir:iti(»n,  :i.s 
?l  <•  ili^k  1^  **nnii'wli'tt  trnnspMicnt,  nnil  :i]1«iavs  the  insntifMi  of  tin' 
i<t-i\t-  filiif  III  ho  svvu  fliriM'tly  tlii'(»n;;li  it.  \i»  sncli  appt*:ir:iiH*i*, 
:  .iwrn'i,  i-  prrM'nti-il  in  s|ircinifn«(  ircatcil  liy  «psniii*  :\v'u\.  A 
•l"H*i'.  arlM»ri»Mvnt  jiirxn*<  of  niTVi'-lihrt's  r«»nn*s  into  xiew,  Qn<l  tln» 
'li-t  iM'tiiih  into  \w**  anas  onliri'ly  <li-ap|K»ars. 

'11  If  -izi*  of  till*  rntc-rinLT  ntTvi*  a**  i-iunpaml  with  tho  si/.i»  of  tli«? 

•  i'-k  i-  iilativrly  vi-rv  ^r»'al.  sn  that  « In-n  tin*  «lrn»*i'  pli*\n«»  «>f 
ii«  :\»«»  ni:«ki-'»  it*,  appvarani'r  it  strikr-  om*  as  tlitini<h  tin-  l»iilk  nf 
!l:f  •*:'.k  wiTr  iiiTVi-  nialtri*.  IimIi'imI.  Iic^iilr><  a  lari:*'  nnniiM*r  of 
(-apiii-iiif'^  it  rmitains  onlv  a  small  anKuinl  of  I'onnrrtive  ti*«*«iu'. 

n\«:ii>j  tn  I),,,  want  nf  tin*  inoprr  niatrrial.  Ih*.  PrnMiin  lunl  not 
^■•t  u  .t^ilt-  t'i  t-iintiini  tin*  nliHi-rvalinn-*  i»f  I'*.  K.  Si'lnil/f  «»n  yonnii 
f-';«  *.      Iliiwi'\rr.  tran*.\rrs«.'  srctinns  nf  tin*  ^li-^ks  niacrrati'il    in 

•  ■-:.  niil  :in'I  l*':!"*!-!!,  \  ii-ljlfil  i'«.-i-n!  lally  I1j«'  •ianif  r«"«.iilt*i  a**  w- 
j.i:i-  Mil-  •'iiiirlnii'  nf  tin-  I'plt lu'linni.     Tlii^  app(';(r<«  t«»  t'«ui*«i-*t  t*\' 

■■'...     ;».!  -U    «'f   trll^.  nnr    Inli^r    :|||,|    |-\  linill'iiiil.  t  III'  nt  lllT  '^ni.'ljl     allil 

J    ■   •  -■    n|-  I  \riInMii.  aiiii  liavini;  Inh-^  ontriinn«-r<«  pmriratini:  tin* 

•  .'  I  ■  !.'  (-••nm-i  1  ivi-  ti-»«iir.  Tlii'-r  ontrnnnci's  ari*  pmliMMv 
■  •  I  •  I  nil-  wilh  iir|-\  r  tilili'**,  uliifli  tln'V  rr^cniMi*.  'I'ln-  «li:i\\  iiiL."' 
'•■j  Ti— 1  III  111  ;^  till"  mntiiM  t  imis  iif  t  lit*  nrr\  •■••  with  t  hi*  cilU.  •^Immi  hy 
V.  I,.  >i|jijl/r  tnr  tlif  *' nn  \i'-hil|s"  nfynnni;  ti^lM".,  an*,  i  ln'iffMii', 
\.  i\  pr')':iM\  I'liri'iM-t.  Im!  1  hr  niati'iial  at  hami  il:>!  nut  piMniil  :t\\ 
r  -'.  ..ff  •!•  I'lNinn  nf  tin*  jminT.  Tin'  hair**  nf  thi'-i*  piTi'iplivi*  i-«ll«i 
««  !•  It •liiilv  tli<«t iiii:iii<>|iiM|.  liMt  wri'i*  L'<'n«'rall\  liri>Ui-n  anil  ninli- 
;  it.  •!,  ■!«  :ii  J  •lnnlitli-*s  t*»  flu-  ri':iL''nt  -  :in<t  fi-a-iiii:. 

.\«»  .- wi  i;  kih'X^n.thi-  »*aij:iU  nf  I  III-  hi>ail  mit  L;iMH'r.ally  priivi<lfi| 
ii:tii  ♦-•iiv  ••iipptii  t«»,  wliit'h  fn|  III  iriiiMVfN,  aiitl  u  liii-h  all"  at  inliTxrils 
J- '  •  ::oi\   hii'l::i-«l  n\i-r  hv  l"»in'.     Thus  rntain  nH>iii)M':in<Mi-  inti  r- 

■  ■ 

*i'ii  •  «.  nf  L:i»:»t«r  or  li-*.-*  vi/.i«  air  pr*nlucM'i|.  In  snmr  ti^hi'«>.  as 
f  '  :'f  I  •riff'*  T/fi</*  I'MiMf/f  ^.  tin*  liniiy  liiiiJiics  air  ninrr  or  h'«.s 
M  ii,';i.-.  •*••  tiiat.  a  ('(nnparalivfly  lari;*'  i-xpaiisr  of  nn'inhraiic  is 
f  r-j.t-l  -t ii'ti'lii-il  iN'twri'ii  tin*  two  walls  of  !1h'  canal.  TIh".!* 
rif  tiit.r*in«s  arr,  of  ronisr,  I'nniposiMl  of  two  (•K>in«'nt*i.  Tliry 
'•'I  <-■«•'.  fii^'t,  nf  ihr  (tt'lirato  rtinncclivo  Uhsuv  and  flntteiicil  rpi- 
*N.  .I'iiii  li«!iihirinu  l(>  the  rnnnl.  niid,  nucfintlly,  of  tlio  dviitie  lnyi*r 

•  r  •  nnn««*tir«*  tio^nr  nml  fpitht'liuin  iMflonglng  to  the  akin.  The 
i«o  laytT4  call  Ih.*  readily  M*|innittfd  by  a  careful  diweotioB*    Baoh 

11 
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membrane,  were  it  stretched  tigtitly,  would  form  fanctioDKllr  ft 
drum-head.  It  is,  however,  quite  looec,  &iid  will  fluctuate  readily 
on  pressure. 

The  function  attributed  to  this  apparatus  by  F.E.  ScbuIze,thBt 
these  structures  appreciate  mass  movements  of  the  waterfand 
also  naves  having  longer  periods  than  those  appreciated  hy  the 
ear,  is  no  doubt  the  correct  one.  However,  the  canals  cannot  act 
in  the  manner  suggested  by  ^chulze,  i.  e.,  )iy  allowing  the  water 
to  flow  freely  through  them,  as  snch  a  free  communication  with 
the  surrounding  medium  as  ia  im]i]ie<1,  is  not  present.  As  al- 
ready stated,  in  some  ftslies  the  canals  are  completely  closed  along 
their  entire  course,  and  when  oiwnings  are  present,  they  are  pro- 
bably for  the  purpose  of  maintaining  an  equilibrium  of  pressure 
within  and  without  the  apparatus. 

The  true  detailed  action  of  these  orgnns  is  probably  as  follows: 
Let  us-  suppose  any  disturbing  cause  to  set  up  a  wave  of  long 
period  in  the  water.  It  impinges,  first,  on  the  membrnnous  inter- 
spaces or  drumheads  before  spoken  of,  and  with  the  greatest  in- 
tensity, of  course,  on  those  nhich  are  most  nearly  placed  at  right 
angles  to  its  direction.  The  wave  is  thus  communicated  to  the 
liquid  in  the  canals,  which  transmits  it  to  the  adjacent  masses  of 
jelly-like  mucus  covering  the  disks.  The  quivering  of  these 
titUe  masses  probably  excites  and  intensifies  vibrations  of  the 
hairs  of  the  perceptive  cells.  The  fish  probably  judges  of  the 
direction  of  the  disturbing  cause  by  the  portion  of  the  apparatus 
most  intensely  excited.  The  membranous  spaces  or  drum-heads, 
when  the  apparatus  is  well  developed,  are  ao  arranged  as  to  favor 
the  perception  of  vibrations  from  almost  all  directions. 

Dr.  Dercum  suggested  that  it  would  be  well,  in  view  of  the  con- 
fusion existing  in  the  present  names  of  the  dermal  atructures  of 
fishes,  to  call  these  organs  definitely  tlie  lateral  sensory  apparaitia 
of  fishes.     This  would,  of  course,  not  include  the  sensory  ampultc 
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l.irv:«*  <louhlo  nioiind,  his  nttontioii  wa.s  nttrncted  hy  a  (*ontiniioiis 
arnl  |Hi-iiliai*  rns|»iii^  soiiml.  Thin  wmh  prodtirod  h\  :ii)tH  who  wore 
M-aitriftl  ovtT  thi*  siirfaco  of  tht'  trtiiik  ciig:)*;!'!!  in  scoopintr  out 
wilh  tlii'ir  iiiaiidihlvs  the*  hnrk  tlicn-of.  Thi'  «;r:iv  oiitri*  hark  had 
t^H-ii  I'i'IhovimI  ill  many  plncvH,  and  tho  riMhlish-hrown  hark  hfncath 
irnt  away  ko  an  to  ^ive  tht*  tivi'  a  niarkcii  Hp'>ttiM|  appcarani't*. 
Thi-  rkravatiMi  porlioiiM  coviTi'd  a  snrt:i('«>  at  tinufH  of  twoor  three 
•Mpiaii*  iiK-hvs,  aiiil  were  fioni  oiie-sixt«'i*iith  to  one-eighth  of  an  inch 
in  ftrpth.  The  peiU'tN  were  sotnetinieM  :ilh»wiM]  t<»  Hrrnnnihite  in 
!h«'  inaiiilihk's,  liut  were  genrrnlly  rejeetcd  as  soon  aH  nit  oti'. 
uiid  iliopptMl  to  the  earth.  In  only  two  eases  was  there  any  apfili- 
f.ilii-n  of  the  loni;ue  to  the  hark.  No  otlu-r  tm-  was  i>liscrvi'd  to 
}-•  ihns  niarkfd.  The  purpose  of  this  enrious  hchavior  eould  not 
\m-  rohjcctnred. 

The  directneHs  witli  wlii(*li  tile  foragers  take  the  iionie  path  was 
thiiH  ii  I  list  rated.  One  worker  wa*i  seen  hy  his  et>nipahii»n,  Mr. 
K.'i\.t«i  M'ize  a  small  ^reeii  insect,  witli  which  she  ininiediatciy 
itiMiiil  hotiifwanl.  She  was  tolh>wed  patiently  with  her  htirdeii 
\f  the  iii-^t,  a  diMauee  ol'  \'2*\  t'cct,  ami  her  jiatli  upon  incasure- 
iiM'iii  WM**  h»iind  to  he  a  <lirect  line  She  w;is  twice  attaekcil  upon 
litv  i«iiite,  mil  e  hy  several  workers  of  the  same  species;  >|ic  hid 
ffi  ni   tlii-M*  assnihints  iH-neatli  a   leaf  and  wnited   until   tlii*v  ijis- 

■ 

|M-i*cd.  The  second  lime  she  was  assaulted  hy  twn  workers  from 
»li*iiii  ^he  csc:iiicd  hv  ruiinim;.  Once  «.he  roleil  fm'  one  half  a 
iii.iiiite.  A  iMimiM-r  of  times >he  met  fiir:it;ers  a|)parciit!y  <>f  her  nwii 
lif^i,  t<*r  :iOir  aiileiin.'d  salntatioii-s  she  pasM'd  peaecfiiily  on.     The 

•  I  ri-i  t  line  w  ;«N  in  nil  case  inlerrupted. 

Ill  turiiinu  up  a  inimlN'r  of  stiine*.  in  the  neii:hhiirhiMiil  of  various 
nfi'ii.do.  Im-i^  i>f  while  ants,  7'*  r//iry  //(/i'/y»»  s,  were  uncovered,  w  In* 
»i  II'    iit<>!:ihll V  attaeked    hv  the    rovini;  4'\MM*loldi'^,  and    cirrii-d 

•  'if  .fi  tlnii  i:iws.  These  termites  evident iy  are  pie\ei|  iipnn  liy 
!>•••  iimnhtl  liiidilei's.  Nests  of  small  true  :int«,  cxpiiscd  in  a  sinii- 
.:ir  «:t\.  were  snniiiirlv  dealt  with. 

A  ^real  nuiiihcr  (if  al»au<loneil  and  m'tss.<ji-ii\\n  mouiiiU  were 
M-eii  hell-.  In  sninc  eases,  one  part  of  the  hill  w:i*«  occupicil  atpl 
*.!:••  iith'T  :di:iniloiied.  In  the  uiMtecupieil  parts  when  wanhed  mil 
»\   th«-  iriin*.  the  expoNCil  w:ills  of  the  LZallcrit's  picN>-iite<l  a  pietiy 

•  "luniiiar  appearaiue,  which  was  made  mure  strikiii>;  hy  the  i»\er- 
I  •t\ei  invT  III""". 

.\«  the  eviiiin*;  atlvaneeil  atteiiiion  was  ilirccted  to  the  ^ates  to 
it"\v  if  any  attempt  wmihl  U-  ma<le  ti»  clnsc  them.  Trcximis  hIm- 
iii<-".  inaile  later  in  the  summer,  had  taileil  to  detect  any  "in  h 
«iliMl.  Five  donrN  ni»t  far  reiiioxcd  frmii  each  otheriipon  tlic  sjilc 
I'f  .1  lari»e  inmin«i,  were  [ml  iiinler  close  nbservalion.  These  were 
w.nt'hi-il  uiilil  the  nii:lil  Was  imi  tar  a<lvanccd  to  allow  further 
ixitice,  nt  winch  time,  three  duorM  were  ipiite  closed  nml  two 
iM-irly  so.  Theie  appeared  tn  Ite  neoiitlict  of  iM'havtor  Oil  the  part 
of  tu«  wmkerN,  Homu  carrying  the  pellets  uf  earth  quite  oul  uf  llic 
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gallcrieB  as  tisusl,  while  otliers  dropped  thetn  near  the  month  or 
door.  The  creDiiig  was  quite  cool  and  Mr.  McCook'a  impreaaion 
was  that  tlie  ants  who  dropped  tlie  pdlets  within  or  Just  outside  of 
the  doors  were  probably  caused  to  do  so  by  the  sense  of  cold  with 
which  they  were  met.  Feeling  the  cold  air  aa  they  approached 
the  gate,  instead  of  piiehing  out,  they  stopped,  dropped  the  pellet, 
and  turned  hock.  Thus  tlie  grains  accumulated,  giving  the  ap- 
pearanceof  an  intentional  closing.  Through  the  doors  wliich  were 
nearly  closed  an  ant  head  and  antenna  could  occasionally  be  seen 
peeping  forth. 

Hay  27. 
The  President,  Dr.  RtTBCHEKBBiiOEB,  in  the  chair. 
Thirty-four  persons  present. 
Charles  U.  Pennypacker  and   Koliert  S.  Davis  were  elected 


Junk  3. 
The  President,  Dr.  Rvschenbeboer,  in  the  chair. 
Twenty-one  membera  present. 

June  10. 
The  President,  Dr.  Rubcbenbbrobb,  in  the  chnir. 
n  pf  Tsonfi  present. 

MVni.  W.  Lorigstrcth  and  F.  F.  Maury,  M 
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sint  reniaiiie<l  A!>ove  tlio  fitirfiicc.  The  pollet  wns  reniovc<1,  aii<l 
tbo  Jar  tboritiiglily  airtil;  wlicronpou  the  ants  AiHK'dily  lu'«;nn  to 
rfa|i|ii*ar.  Tliey  seeiiie«l  to  lie  confnsefl  somewhat  hy  the  fiinieH 
of  tlie  t*o]ogne,  l>iit  8<K>n  bi'gan  to  \\\^  galleries.  Only  two  pairs 
re^iiiiivil  the  fi^ht,an<l  these*  nhoitly  iin('las|M»(l  mantliblcs.  There 
wan  no  reHiiniption  of  iMmtilitieff  thereaAer,  and  the  two  parties 
api^'ani]  to  niterblend  an<l  fraternize  compK^tely. 

Ill  the  miMiiul  jar  (No.  2),  tiie  one  exhibited,  the  ants  were  left 
uiMlistiirlieil.  The  battle  continued  for  two  days.  It  was  wajx^'d 
ot«*r  the  entire  Mirfaet»  of  the  earth  within  the  jar.  Ever^>  ehMl 
and  other  fie  vat  it  >n  was  the  s^at  of  one  or  more  «luels,  for,  as  a 
general  rubs  llic*  fl^lit  wns  wnp'f)  by  twos,  but  aUo  friMpiently  by 
thn-eA.  The  duelistH  seizetl  i-ai-h  otlu*r  by  the  luwl,  frecpuMitly 
int^-rrlaMpinif  mandiblen,  and  pulling  baekwanl  or  swiiyinfr  baek 
9n«i  forth.  A}{ain,f»ne  would  have  her  antn^tnist  ^^rasped  by  the 
farv  aliove  tlie  mandibles,  wliieh  placed  the  latter  at  a  grent  dis- 
aiivanta^e.  In|iineli  eaM's,  and  in  otliers  also,  lK)th  ants  would  l>e 
ri'art*«i  U|Hin  the  hind  and  inid4lU*  le^s,  with  alHloniens  turned  un- 
Hrr,  and  stiii^in^  or^nns  thrust  out.  When  three  ants  were  bat- 
tling in  4»iie  ^rnup,  the  third  coniuionly  held  hrr  opponent  by  a 
It-iT,  or  h:td  heizt'<l  hrr  by  the  abdf»nien  or  thorax.  Oeeasionally 
thf  cxi'itioiiH  of  tlie  eombntantH  <-ausiHl  tlu*ni  to  roll  upon  the 
i:round 

.\t  th«*  ebine  4»f  the  first  dav,  numbers  had  retired  from  the 
Mtitdii't  and  )H*n'iii«l  upon  the  siilos  of  the  jnr.  On  the  tliinl  day 
Ihr  b:iiTl«-  h:id  ^-ranid,  and  tlio  ants  wriv  rnuntjeil  in  fxeavatini^ 
l»al."i-i  :i**.  \\lu>thi*r  till*  siirviviMs  won*  all  of  oiu»  party  <'<Mild  not 
Im*  di-ti-rniiii<'*i,  «'xr«pt  iidiMvntially  by  lh«»  lol|i»wini;  cxperinirut. 

TUv  j:ir  whii'h  had  Ummi  funird  with  eoloi>ni*  i  No.  1)  was  Intro- 
fbiri-il  iiitfi  jar  N<».  *J,  wliirh  Has  lari^e  enough  to  mbnit  it.  Tlu* 
fthti  HI  Nil  I,  who  had  bcvn  iiostile,  wen*  tluMi  workini;  t(i^4>tlu*r 
haim(ini(>u«>lv.  Tliev.  in  turn,  mmmi  iiit«Tblfiid<Ml  with  tlioso  in 
Ni>.  'J.  all  thus  rouiposin*;  one  ap|):iri*ntly  unit4'd  tornncary.  It 
lli<i«  3p|M'ar<*,  whut«*Vi*r  may  have  Imtu  tin*  eaiist'  o(*  tin*  riiinbat, 
that,  Hi"»t,  tin-  inrtiifni'i*  of  tin*  i*i.|iM^ni>  I'luufs  coniplftclv  pai-iflcd 
and  uiiittil  the  riiiiti-nilini;  parti«'«i;  ami.  s4><*ou<l,  tli:it  tli«'  pr4*\iouH 
h«l^tl!ity  wan  no  barrier  ti»  their  torniin<j[  ime  luiruioniouH  ne^t. 
Sul»M*«piently  the  jar  was  plaeed  tuieoven-il  in  tlu*  open  air  and 
^skH  abandMiu'd  by  all  but  a  frw  iifthe  antn  within  two  day** 

Thtii*  Were  many  ilea*!  bodie*^,  wliieli  were  gathered  in  oU4*  lanje 
heap,  tliiit  e:ieh  tlay  was  iuereasrd  by  the  death  <»(*  the  (probably) 
irijaml.  Thi"*  •'jjravewirjr'  was  Hiibm-ipifntly  eiian^i'il  ti»  another 
%\ft,  but  th«-  ihail  Were  kept  tiM^ether  a**  they  uow  ale. 

In  at  lea«tt  oU4' 4*as4*  noted  the  eatiM*  of  tli«*  ant  battb*  M'eiiied 
•|mte  el#-ar.  The  warriiii;  iiisi-els  wne  spread  tliiekl\  ovrr  a  sur- 
f:i4-e  of  iieariy  a  Mpnire  fi>ot  **(  the  snlewalk,  ipiite  nt>:ir  the  eiirb- 
•loiii-  'I  !•«•  enitre  of  this  -tru;»i:liuij  mans  u:»m  a  (piMiility  of  laity 
matter  hIih  h  ha<l  Intu  thrown  on  ami  aroiiu'l   the  seaiiH  of  the 
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bricks  through  which  a  large  rormicary  had  made  ita  gates.  From 
the  battle  field  a  column  of  anta,  Ihi-ee  or  four  lines  deep,  atretched 
along  a  depression  caiiseil  hy  a  shallow  surface  drain  to  a  second 
nest  just  under  n  gate  ibat  lud  through  a  wall  into  the  house-yard. 
Evidently  the  ants  from  the  curb  formicary  had  fallen  upon  the 
nnctuoiia  treasures  which  had  dropped  by  their  doors,  hut  had 
been  disturbed  in  their  "  fenat  of  fat  things"  by  stragglers  from 
the  gate  uest.  Tlie  stragglers  were  attacked ;  others  came,  and  in 
time  were  attacked  ;  messengers  ran  to  the  gate  nest  for  reinforce- 
ments; fresh  squadrons  issued  from  the  curb  colony,  and  thus 
the  battle  grew.  When  it  was  first  seen  a  single  line  of  nnts  waa 
stretched  from  battle  ground  to  gate,  and  a  double  line  from  gate 
to  battle  field.  The  Ints  in  these  columns  were  in  llie  utmost 
agitation.  As  they  hurried  along,  fairly  a-qniver  with  excitement, 
they  suggested  strongly  the  outward  mien  and  Ivehavior  of  human 
beings  running  to  and  from  a  fire,  a  riot,  or  a  fight.  Mr.  McCook 
was  not  able  to  watch  the  issue  of  this  ant  battle,  but  bad  no 
doubt  that  the  above  is  the  ti;ue  theory  of  its  origin.  It  is  jiro- 
bablc  that  many  similar  conflicts  originate  in  like  rivalriea  for  the 
possession  of  food 

The  system  of  galleries  excavated  by  these  insects  is  precisely 
like  that  of  most  other  muson  ants.  It  is  a  network  of  galleries  for 
the  most  part  from  one-sixteenth  to  one-eighth  inch  wide,  but  with 
frequent  greatly  widened  portions.  The  "meshes"  or  solid  int^r-  • 
spaces  vary  rancli  in  size.  The  galleries  were  made  againat  the 
inner  surface  of  the  jar,  and  thus  are  entirely  visible.  The  ants 
seemed  to  liave  no  objection  to  working  in  the  light.  The  princi- 
pal galleries  have  a  tendency  more  or  less  regular  to  the  vertical 
and  horiz'intal,  but  the  impression  was  mude  by  the  mode  of  ope- 
rations that  tlie  workers  were  rather  influenced  hy  some  accidental 
feature  or  quality  of  the  soil,  than  directed  by  any  intelligent 
plan,  in  laying  out  and  driving  the  galleries.     The  behavior  oT 
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Ttir  *«trii('tiiri'  f»f  a  iu*sl   in   natural  sit<»  is  olivioimlv  nion*  'lilli- 

•  lilt  !•»  slii'ly.  For  llii'  siiki'  of  roniparison.  tmv  w:is  t.nkiMi  wliirli 
»:i*  liM*:iti'(l  on  tin*  r.liri;  tt\'  n  brirk  walk.  Tin*  walk  was  M-paralrd 
fn»ni  thi*  i:r.i«is.j»lal  liy  ii  llin*  of  lirii'ks  sv\  cm  imIjti..  St-viTal  «)f 
th»— ••  aipl  llif  a<ljoiiiiii^  Hat  Inicks  wen*  ri*nioviM|.  thus  i|nili*  rx- 
I'l^jtM^  llii'  foinicai'V  to  tile  ili'ptli  in  parts  <»f  four  iiu'lu's.  Tin* 
«•!•!•'  of  tin*  irra^^s-plat  a!^ain>t  wliii'li  llii*  lirirks  liml  prfssiMl  was 
]i:tr«-i-«l  I'V  many  op(Miiiii:s,oni>-i|uarti'r  of  an  inch  or  more  in  diaino- 
!•  r,  liM-lniii  for  Ihi*  um-^l  pail  «liivr!ly  int<i  ovi»ii|  I'liamlifri^  wIm>sc 
l.in::i-*l  •Iiami'ti*r>  wi-n*  fVotn  tlircc-foiirtiis  of  an  iii<*li  to  one  iiii'li 
::i  .iiijth.  Oin*  of  tin*  larL't'>t  of  tln-st^  was  i'Iom'  {n  tin*  surfafr  just 
i«ii«;i'li  tlii-  ::rass  routs.  :iiiii  w:ts  filliM]  with  iiakrij  larva- of  wrnkfr 
:ifit-,  in«»st  of  wliirli  wi-n*  wliitv,  :i  fi'W  v«'llow.  Tiu'sr  i'li:iuilii'rs 
hi'i  .'iiii-rior  opi-niii'_rs  «*\ti*ni1iii:;  into  tin*  rartli.  Tln'v  wvn*  unitfil 
toj*'t!i*'i  hv  •^alirrii's,  w|iiM'(>  thi'ir  lioumlarifs  diil  nol  interMmtl. 
TiMTi'  was  ;»n  opfiiint:  •liriM'ily  upwani  into  tlu'  ^rass.  hnt  lluj 
nia:ti  a\fnih'  for  tlo*  farriaj;**  <»f  i-xfavatfil  i*artli  ii-il  downwai'il  lo 
W.v  i'«wiM  I  il^i*  of  tlif  Iirirk,  llu*n  •liaLroiirilly  upward  lliriHiMJi  tlio 
4  artui-n  ^rani  <if  that  ainl  thi*  iii'Xt  lirii-k.  drlmni-hiiii;  al  tin*  siirf'iiM* 
:ti.'i  iipi'ii  till'  paM-inriil.  <  )p«'iiiiii;s  iiiiwuw:iri)  ciinnuuiiii-.'itcil 
t%:T!i  t  .'lis  :i\iiiui',  as  iIkI  :iIs(i  a  hniad  ihrcf-i'lLrlilhs  itn'li  i  witniiiiir 
?!:itk.  ujiirji  I'lilliiwi-d  till-  uipji'r  surfai'f  tif  tin*  lnjik  its  I'litiro 
l»iijl':.  aii'l  l'«\oii«l.      'rin'«»»'  avi'iiur<«  pri'sfUTt'd  t  hi- t'liara«|i'risi  jj's 

•  •fiiM'^i*  III  the  arlili'-ial  lu'st.  Iiut  wrn- |-ir«;rr  ami  not  sn  iiiiiiii>ron^. 
'I  !.•■  l:ir^»'  larva-  of  si-vi-ral  ipiri-iis  wi-n*  fiiiniil  in  ihi-  lout-r  :\\v- 
it  i«-'«. 

'I':.!'  lihM\iiir  of  ihi-  ants  placi'd  in  j:ir  NH.  .'{  \v:ih  liKi*  that  of 
•'.•*••  Ill  No.  J.  I.  ♦•  .  tin-  li'jhliii'4  -oMii  ii':iHi-i|,  Mini  tin-  Wiiik  nf 
ji,  tt\  'I.L'^iiij  Im-:.':hi.  Ili-ri*.  :iU«»,  il  tmiiIiI  imi  ii«>  lit'.fi  iii!iii'<l 
u  M  r  !,•  I  t  hi-  oiii  \  i\  'ii  ^  wn  I-  **\'  om*  part  \  oi-  nf  Imt  h.  lnii  i  In-  Inl  !ir 
wi-  I.  r»iri*«l  in  \H'\\  III"  tin-  rxpi-j  iimnt  uhhh  slmwril  thi-  iuN-r- 
1  It'iil.tii;  **\'  I  ill'  hai  nioiii/til  hii«»|  lU-s  uI  Nn.  1  \\  it  h  !  In*  sins  i\  ms  i»f 
N't.  '2.  riir  _'all«rh"<  hi  ii*  Wi-if  iml  m:ii|i'  mlimiiisI  Ihr  "^urfni'  of 
\U»'  _'!  i-s  :iH  in  No.  1*.  JMit   ui-ri"  ••i»niiin'.|  rijipau-nl  1\-  In  lin-  iiii«  ii«ir 

•  •t'  till-  raith,  w  hii'h  tln\  iim-»l  h.i\i'  ipiilr  Jiiini-N  i«iinlM  ■!,  :in  sii-m  u 
)i\  t  l.t- ipianl  it  \  of  prllils  iiiDii^h'  U|).  :oi<l  l>y  the  ihmiiiToiis  npi  n- 
;ii^*  iip«»ii  t  in*  sill  f:n-i\ 

I'l  I  !i:s  i-dMiii  rljiih    Ml.  Mi't'iM-k  irfi-rriil  t'»  lin*  ii'mioiiix   ill  iia- 
I'ln-  o|"  ants   hv  i'»ni  nlmi  iii'   l«»  iIm"  fni  ili/a' i'»ii  mI    ihi-  railh.      .V 

•  •  -n.;  :ii  .•»«iu  ImI  i\ii  n  i  ui-  furmit-ai  ii-'<  nf  \  an«ius  >jnMir«,  ^limi  •.  thai 
ri  !  !h«-  iii:is«iii  .lilts  <%iili>«lanl  iall\  :i^iii-  in  i:il  IimsI  i  siiiifii  iMm  uti^* 
iiii  ti«'a'[>i]|.      Tilt-  rviinpif  pi'i-siuli->I  <if  thi-  iiiiili-r^riiuinl  umk  of 

/ '  'f  'Hu-t  HI  nt    Will    ^iVf   *«Mnii-    iilia   ot    I  lu'    iiianiH-r   in    whirh   tht* 

•  n;th  inav  hi- i\i*:ivati-<i  l>\  a  sinL!li>  i-nhinx'.  In  a  |M>rti<»n  of  tin' 
«  \|  ••%••. I  •«iiif:if«\  whirh  pri'srnt«-il  li's<«  laihiT  than  luon*  of  (hi* 
rt\i  "^  iji  aiiiiiiiul  of  i'\4-av:ilioii,  thr  ^alli-ry  hiirfarc  was  iiii-aMlirti. 
In  -(  spii-.  iif  thii-f  sipirirr  inrhfs  liiciv  Wi-n*  ^approxiiiluti'ly )  uiio 
Bii'l  iiihi  ■MXtriiilliH  sipiart*  iiiihi'i  of  gallery  siirlure,  or  about  ODii- 
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Iialf  of  the  mcaeureO  space.  The  galleries  were  in  deptb  fnllyone- 
eighib  of  an  imli.  Tliie  will  give  a  nidc  notion  of  tlie  extent  to 
wliic'ii  the  underground  space  occupied  by  a  single  colony  ia  exca- 
vated. 

Another  estimate  was  made  of  the  quantity  of  eartb  thrown  out 
of  a  neat  in  the  two  days  succeeding  a  heavy  rain.  The  excava- 
tions brought  up  from  the  seam  of  a  hriik  that  faced  a  grass  plat, 
and  which  were  spread  along  a  distanue  of  eigiit  inches,  were 
collected  and  measured.  The  result  showed  a  solid  contents  of 
six  cubic  inches.  'Ibis  was  only  a  part  of  the  work  of  a  formi- 
cary in  the  time  specified,  during  only  a  part  of  which  the  ants 
were  engaged  in  transporting  ]iellct8. 

The  otlier  factor  in  the  calculation  ia  the  number  of  ants  of 
various  species  spread  over  any  given  surface  of  the  earth.  Ac- 
curacy of  count  would  be  quite  impossible;  hut  if  one  will  take 
pnine  to  observe  the  number  of  nests  which  may  be  seen  in  nearly 
every  open  tract  of  country,  be  will  he  surprised  at  its  vnstneas. 
In  some  such  rough  observations,  made  in  tlie  open  fieli],  Mr. 
McCook  had  concluded  that  it  would  he  scarcely  possible  to  dig 
within  any  square  foot  of  surface  without  uncovering  the  formi- 
cary of  sonic,  otlen  of  several,  sjiccies  of  ants-  There  is  of 
course  a  dillerence  in  this  respect  lietweeu  soils  and  sections; 
but  the  fact  is  constant  that  innumerable  myriads  of  ants  are 
everywhere  located  and  operating  as  above  dcscrilie^l.  As  re- 
sults of  such  labor, ^rW,  the  ground  is  pulverized  and  brought  in 
great  quanlitie:)  to  the  surface,  thus  making  good  top  soil  fur  the 
growth  of  vegetation.  The  neat  by  which  these  remarks  «er« 
illustrated  shows  that,  insignificant  in  aizc  as  these  insects  are, 
the  labors  of  countless  hosts  through  many  years  are  by  no  mean* 
insignificant  in  this  shifting  of  the  soil.  Second,  the  aeration  of 
tlie  soil,  so  needful  for  its  productiveness,  ia  thua  largely  pro- 
moted.    Third,  the  system  of  "pores,"  established  by- the  gal- 


\^:x] 


NATURAL  SCIENrEH  OF   PIIILADELPIITA.  101 


31h,\i.  rrfiTri'il  to  sliownl  that  it  lift<l  horn  |M'iH'tratr«|.as  fiiras  i-x- 
aiiiiiii'il.  hy  the  viatiT,  as  tin*  soil  wan  thoroughly  Noaknl  throii;;]]. 
Tli<*  iiuiiiiToiiH  ^aHfricH  uwisl  «;iw  iiiori'  rrailv  acLvss  to  th«'  rains 
i«i:liiu  rtirniirary  1ionn<lH  than  vLsrwhiTi.'.  The  poiiitn  art'  ot* 
niii\'h  intcrc?*t,  ami  nri'  ^till  nmiiT  i-xaminalion.  hut  the  t'(»lio\vini{ 
?-u,:l'< "ti^ns  wwv  niaili*:  First,  thi*  iM-rnliar  arraii^riMnrnt  of  tho 
•j.-tlliiii-^  anil  rhanihrrN  indicates  that  the  U^a^l  rxpo.M'tl  portion  i»t' 
lilt-  nt>:  {<«  that  ni'ar  thi*  surfarr,  in  thi*  parts  whii-h  ih>  not  roin- 
niunu'.iie  (linvtly  with  the  sanio.  The  main  iMitranri*  anti  I'xit 
W\H[Z  r«rni>vi'il  from  this,  ami  pcnctratin*;  ihiwnward  ami  hiMicath 
il.  «v«inM  rauoL*  a  <1rainaL;f  whirh,  carry ini;  oft  the  tlrst  thMni,  ivunhl 
li  -i\c  till-  upper  chauilK-r**  comparatively  safe  until  the  water  shouhl 
till  up  the  lourr  spaces  an<l  hack  up  to  the  surtatv  roiun^.  Second, 
I*.  '.^  pr«iliaiile  that  the  galleries  iihich  penctnite  downwards  iiuiy 
•••i\«  the  pnrpo-^e  f)f  draina<rc  downward.  In  heavy  rain**,  how- 
1 1«  r.  lifitlier  ot'  thi>  ahove  arran«;ementH  wonhl  seem  to  atlonl  am- 
ph-  pmitM-iion.  Thinl.  il  is  therernrc  prohahle.  and  ol)M*rvation 
and  oi'iue  experinn'nts'  appear  to  point  in  thi**  direction,  thai  the 
.111!**  Iii«rn*>elve<^  (it*  not  the  larva')  can  endure  a  suhinersion  more 
oi  !*-s!«  pioton^eil  with  comparative  safety. 

//../..  7  tt'ftltal.'t  uit  i'nttiijm  f.ftirts, — Mr.  J.  A.  Kvni'.ll  staled  al 
!hi*  111!  t  tiiii;  td' the  Ihitanical  Seetion  that  he  had  recent  I  v  idtoeived 
ti.i-  prcM  nee  of  ii  nnml>cr  c»f  lari^e  neclar-secreliM«x  ;xland>  on  the 
liniliT  -nh-  of  thi"  lea\es  of  the  comulon  t'liffilfm  ht»fn't'wttli  .•<•. 
Tl  •  *«  'jl.'ind-i  :ire  ■•il  umIimI  in  the  a\iK  i  if  the  veins  nf  tin-  hnt",  i.  »■., 
«.•:•■  till'  hill  ral  \iMiis  iiijn  the  midiih.  'i'liD'^e  nrarcol  tin-  iiiHiM- 
*.  '  il  I'f  till  pi'tiii!«-  arc  lar^i'^t.  uhiNl  touanl  tin*  apex  of  ihr  Ir.if 
I  .•  \  At»-  •«ui:dler.  The  i^Iaiiflular  area^,  extmdiui;  o\er  a  cin«»itlir 
:!'■.•■  M\:I:ii\  -pace  as  well  :i«%  to  >o!nr  exlnil  osi-r  the  -iih-H  nl'tlic 
\t  .ijo.  li.-  %%itliimt  hair^.  the  place  of  the  lalti-r  Immul:  t:d\i-u  hy 
Ur.'t  !  i^i  lilt  oliaped,  siili-eircular  glandular  ImmHix^  alta\lii->i  tt»  i  hi* 
iii.rl:iii'  ••!  llic  leaf  mueh  likr  a  hnllMn  t<>  :i  pieic  of  i-lnth.  and 
)<r-  ii«  ■ -il::  ril  o\r  tiie  ciliMiiiii^n-i'iit  epiileniM**,  thiui^h  at  thf  pi»inl 
H  (!•;••  tin-  L^iand  i-«  atl:ichi*il  the  epi>hiini>  is  di  |ire<«*.fd.  The  ap- 
|i«ai:ii.i«*  iH  not  much  unlike  that  id*  the  I'lrcuinxallate  p:tpilla-  of 
'.h*'  l-:\'«e  «if  ilii'  human  tiMi^iie.     Tii**  glands  srcmi-*!  tn  Im-  mi*dit{ei| 

Lair«.  ah>l   in  thin   \irlical   si-eiinns  an*   scm    to    Ik nipusi-ii  of 

I  ••lunn.ar  i'iIIh  Ml  raip'i-d  arMinid  acavilv.      Tiie  ueelar  oi>scn  t-d  in 

Ji  l'*  \\   .iisiaiictH  was  pi-rci'ptd)ly  *»i\i  e!  to  thi*  la>«ti\and  Ihiown  out 

tn  «ulfii-iiiit   tpi.-intity  to  In*   snu  a^   sm.all  ch*ar  ilrops  in  the  a\iU 

•  •(    tin    viiiii       Ant-«  id"  li'»lh  red  timl  Mack   -jh'cIi-s  wviv  sei-n  iW'd- 

iti^  ii|>«in  liiiM  sweel  liipiid  Willi  ;^rcat  aviility. 

•*!#    I  l.r  •!  |i!t|H  r  ill!  dii-  Vital  Vowrr  »»f  lii!»i-i:tb,  l'rt>c.  AcHd.  Nut.  Sci. 
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June  It. 
The  President.  Dr.  Rubghenberobr,  in  tbe  chair. 
Twenty-eight  persons  present. 
The  deatb  of  Wm.  Adamson,  a  member,  was  announcecl. 

On  Rhizopodn  occurring  in  Sphagnum. — As  an  instance  of  ths 
abundance  of  Rhizo[)ods  frequently  found  together  in  Sphagnum, 
Prof.  Leidt  stated  that  he  had  recently  collected  some  from  a  cedar 
swamp  near  Malaga,  Qloueester  County,  N.  J.,  and  in  the  water 
and  sediment  expressed  from  a  small  bunch,  he  bad  observed  the 
following  forms: — 

1.  Diffiugia  piriformis.     Var.  a.  with  shell  of  coarse  sand  ; 

var.  b.  with  shell  of  chitinoid  membrane  with  incorporated 
diatomes  and  sand.     Occasional. 

2.  D.  acuminata.     Var.  with  shell  of  chitinoid  membrane  in- 

corporated with  variable    proportions   of  diatumes  and 
sand.     Occasional. 
8,  D.  conslricla.    Syn. /).  rawm.    Several  varieties.    Freqnent. 

4.  D.   arcula.      Shell   hemispherical,   of  yellowish    chitinoid 

membrane,  with 'incorporated   sand;    mouth   trilobate. 
Occasional. 

5.  D.  globuloga.    Small  forms.    Frequent. 
C.  D.  epiralitt.     Rate. 

7.  Nebela  collarin.     8yn.  N.  numata.     Of  many  varieties,  of 

different  sizes  and  proportions.    Some  in  the  structure  of 
the  shell  related  with  Diffiugia.     Abundant. 

8.  X.  f\nUll„hn„.     Few. 


1879.]  !CATCRAL  SCIENCES  OF  PHILADELPUIA.  163 

20.  C^ntropyxis  arttleata.    Occasional. 

21.  C.  erornitt.     Frequent. 

22.  Uyalonphenia  papilio.     Not  8o  abundant  as  nsiial. 

23.  //.  elfgan*.     Xot  so  abiiiitianl  an  UHiial. 

24.  Eitglyjiha  ciliaia,     Frecjucnt.     Small  ones  and  some  of  the 

larger  ones  hairless. 

25.  E.  crtistata.     Frequent. 
2fi.  £.  hrarhiata.     Occasional. 

27.  K.  mucnmaia.    Occasional.     Several  without  the  mucro. 

28.  Aiffulina  neminulum,     Syn.  Eufjlypha  hrunnea ;  E.  tinrta, 

Frc<iuent. 

29.  i^i^henoderia  lenta.     Syn.  Euglyphn  rjloboma.     Frequent. 

30.  S.  MACROLKPIH,  n.  s.     First  c>bst*rv(Ml.     Small,  compressed 

P3'rifi»rm,  with  broad  neck.  \\i>i\y  on  tiie  broader  sur- 
faces  with  a  single  pair  of  wide  hcxajj^onal  plates.  Length 
0.030  mm.;  brt*atlth  0.0*24  mm.     Frecpient. 

31.  Cyi^toderia  ampulla.     Syn.  C.  marrfaritarea.     Rare. 

32.  Trinema  enchelyn.   Numerous  and  of  much  variety.  Several 

of  a  brown  color,  as  in  Arrvlla. 

33.  PlacH^itila  npinona.     Syn.  Eittjlyftha  njnnoHa,     Rare. 

34.  P»eudiKlifflii(jia<jr(irili»,    Syn.  J'h'urophryi*  t*phat*rir(i.    Oval 

form.     OcTasional. 

35.  Clathrulina  eUujans.     Detaciied  and  dead,  or  in  an  encysted 

condition.     Few. 

30.   tlyaliilamiH*  fenfKtrata,     Few 

8".  Aranthtnyntin  .'  ('olorless,  and  with  simple,  deli- 
cate unft>rked  spines.     Few. 

3S.  Amphizniu'lla  vininreai     A  single  individual. 

3'.*.   AmtHha  nttlioHU.     Rare. 

4n.   Amoeba 1     Youu^  of  A,  prof  ens.     Rare. 

With  tlu>  fore^(»in^  there  were  ass(K*ialed  many  desniiils,  <lia- 
toms,  rutifrrs,  anguillulas,  etc. 


Jink  "24. 
The  TresidiMit,  Dr.  Ri'sciiknhkkukr,  in  the  chair. 
S4»venlei'n  memUTs  pn^sent. 

«Vf'/«*  on  Liman  iutuhtra. — Mr.  Tiihmah  Mkkiian  exhibited  hp<h.m- 
mrnN  of  this  .Me<literraiu*an  plant,  an  escape  from  a  gardiMi,  found 
growing  wild  in  a  nwanip  in  a^^Hix'iatinn  with  Inn  vtrninthtr^  Unn- 
vUa  nentiihihit^aui]  othi*r  inoiNture-h)vin<;  plants.  They  liad  made 
a  (growth  of  n4*ar  two  f(M*t  lon^,  and  the  licads  of  Mowers  in  all 
caiHfi  had  ray  florets,  with  the  li^tilat<*  portions  an  inrh  in  hMi^th. 
In  i;anlen  eulturi*  the  heatls  were  iirarly  discoid,  tin*  ray  prtaU 
lirinj;  almost  obnolete,  and  in  I>i*  randollc^s  description  the  dis- 
coid heads  are  j^iven  as  a  generic  character. 
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Mr.  Median  also  referred  to  the  well  known  reUtionship  be- 
tween Cvnipoxilte  and  Umb^UifeTee,  and  Dol«d  the  presence  of 
vitlai  in  the  akenes  of  this  plant  as  a  (Ktintof  agreement  between 
the  two  orders,  uncommon  in  those  of  the  Composite  family. 

The  Larva  of  Eurypauropus  spinoitus. — Mr.  J,  A,  BrDKB  an- 
nounced that,  in  a  vial  iu  which  he  had  kept  four  living  specimens 
of  this  animal  for  two  months  past,  he  bad  found  a  single  B|>eci- 
men  of  its  very  minute  hexagonal  larva  about  one-hundredth  of 
an  inch  long.  It  iiad  three  segments,  and  a  very  rudimentary 
fourth  one,  and  was  of  a  pale  reddish  or  lilac  color;  exceedingly 
compressed,  more  so  relatively  than  the  adults,  and  with  the 
antennie  bifurcate  as  in  the  latter.  The  specimen  in  life  was 
almost  as  wide  as  long.  Remains  of  the  shells  of  ova  were  also 
found  in  a  crevice  in  the  same  jnece  of  decayed  wood  upon  which 
the  larva  was  found,  and  the  adults  were  seen  to  get  into  the 
same  crevice  and  remain  for  a  da}'  at  a  time,  so  that  it  is  fair  to 
infer  that  they  are  probably  the  parents  of  the  larva  in  question. 
The  Bnding  of  this  larva  places  the  validity  of  the  s|)ecieB  beyond 
question,  and  also  renders  iti^utte  certain  that  six  segments  is  the 
normal  number  in  the  adult.  The  ease  with  which  these  animals 
hear  conflnement  for  a  protracted  period  gives  promise  that  still 
other  specimens  of  larvae  may  be  looked  for  in  the  same  vial  in 
the  course  of  the  season. 

Wm.  P.  Fouike  was  elected  a  membei*. 


July.  I. 
The  President,  Dr.  Rvsohxnberoeb,  in  the  chair. 
Twenty  members  present. 


h:9.j 
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Williiiinstowii,  P.I.  The  Hpocimon  is  n  ninsn  of  rofil  shnlo,  with 
f«Mit  priiktN,  and  wan  ili«*coviTe«l  l»v  llu*  <li»iior  at  tin*  KIl:iii;;(>wnii 
t'lilluTV,  III  strata  Ih'1\v«mmi  llii*  PriniroM*  aii'l  Maiiiinntli  Vfiim.  in 
tiu-  Matiaiioy  c«»al  fU*l<I.  Mr.  Lon*!!/.  retnarks  thril  it  Is  (ir4><*|u'fial 
iitt«Tc^t.  an  the  rtr^t  spcririieii  of  the  kiii<l  foiiinl  in  the  Anthraeite 
en.il  lieltl.  The  Sunrnjtuy  /trhnttrus  of  Li-a,  f»f  which  the  oriiriicil 
■>)wM*iiiien  i*<  proservetl  in  ruir  niiisetiin.  was  (lisrovernl  in  the  iiin- 
hral  reil  shale,  near  Pottsvilir,  heluiiurin^  to  the  suhearhonitV'i'ous 
her  »•••*. 

The  »|ioeimeii  hefore  us  is  an  irreixiilar  slal).  iipwanls  of  a  foot 
l<>ii;;aiiil  h'-s  lh:in  half  the  hreailth.  The  npiuT  Hiirf:ier  is  uhtciirelv 
ri|iiilu  iiiarke<l  hMkizitiiilinallv,  ami  is  eroHsrii  in  a  ^«Iant  hv  seven 
!r:i«"ks,  iilii«'h  an*  in  pairs,  cxeciit  one  in  atlvaneeoii  the  rii»ht.  Three 
t*u\\  an-  eonipiete,  the  others  lirinu  iniperfeet.  The  foiirtraek>  on 
*Jie  riisht  «ieeiipy  a  line  of  six  iiirhes,  and  are  almnt  an  int*h  and  a 
hnlf  apart  from  th«iscon  the  left.  TiietiMeksMppear  tolir  *«inLrh>,th:it 
i^  tM  •iay.noi  proiliiei'd  hv  fore  and  hiiitl  feel  lo^rfilu.r.Mnd  noflistine- 
tion  eaii  l»e  detected  lietwciMi  impressions  ofthcst*.     The  more  ]»cr- 

fect  impre«.sioiis  exhibit  fi»nr  widclx  divi-ru't'iit 
toes,  successive! V  increasintT  in  hMi^^tii  from 
within  ontWMrtlly,  exceplin;;  that  the  fori rlh 
t<ie  is  slight! V  >h<irter  than  tiie  third.  A  fcelOe 
rounded  impression  lif  a  soU*  is  vi**i)'ie  hehind 
the  toes.  Thi*  expaii'^e  of  the  tracks  is  aliout 
an  inch.  Theaeeoinpanvin;!  (intliiii'  mil  iiivc 
an  iilea  t>f  t  hi  ii  funn.  tiimiLrh  the  sole  rfinip:ira- 
•:\t  i\  wil!i  the  tfH's  i>  iii»t  s«»  distincTh  lieliiied.  The  intfrsaU  i»f 
I'lf  »..»s  appi'ar  iii»t  to  he  weliheil,  or  at  ui*t^\  are  only  fe»'l«!y  sn. 

1':.'  Miipri-s^joii^  an*  pn»I»al»ly  th»»-e  i»f  an  ainpiiii>i:in.  aihl  per- 
!:i}o  pt  r'ained  to  snmc  sahimandroid  animal. 

A  ■•  I*  is  cii<«tom:ii'v  to  ret'cr  to  fi»««sjl  font  tracks,  as  ri'pi'e'«»cnlini; 
!'!«■  n:.MnalH  1»v  ^\liich  thcv  i^erc  made,  under  di*<tih't  litiim-^.  it 
H'lid  )>e  pi'i'per  to  ih'si'^iiate  the  pi'eseiit  specimen  in  I  he  •*anic 
«t\.  Im  aei'iirlafice  wiih  its  disenvery  in  the  An'.  Iir  n-ili-  cnal 
7>-il.  :il)d  fiom  till*  enlhery  ill  «\hi«'h  tlic  speeiiiicn  ua^  f  iiiiei.  Mr. 
I.iif.  11/.  *U-j::csIs  that  It  siimild  l-e'eallnl  t  he  A  N  riMi  \«  ..pi  s  HI. AN- 


/i»i  .**•  r»N  f*ii!>tnnr'ii  Aun'rhnnft.      M  r.  TihiM  \s  M  i  h  ii  \n  nMerred 

!••  the  rtuwers  of  the  eMmnmn  ihesl  imt .  t'-isfnntii   Ain' ri-' n'i,  :iw\ 

j>«>.ii!e«1  fnl  that    tlie   llowcrs  weie   the   prnihirts  of  axilhox    )>ii«ls, 

^hp-h.  in  voimi;  trees,  wouhl  have  lionie  hrau'-ln's.     The-e  »»pike> 

**f  male  Ili»wcrn  fell  off  hv  an  aiticiiLation  in  the  axils  Dl'ihi'  |i-;ive<« 

^*iiii  after  the  Howers  wi>re  matnre,  and  it  was  remarkahh-  that  i\\ 

X  iMin(;  treeii  thfit   li.iil  not  Arrived  nt  U^arin^  eondilnui.  (he  ImpU 

^ini»  ffli  liy  an  artieiilntioii  iMfore  developing  the  axillary  hr  inch- 

i^'t.     SiMUtftiuiv8  the  lo«%'Ct  would  becoui»idoral»lv  advameil  Im-Ioic 
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the  dienrticulntion  occtirreil.  Chestnut  brancbea  several  j'care 
old  woiiltt  be  found  full  of  tlieite  scars  where  the  bude  had  been; 
but  never  would  be  found  a  iierfoct  dormant  bud.  except  at  the 
termination  of  a  branch,  after  the  branch  was  one  year  old.  There 
seemed  to  be  whole  classes  of  trees  with  distinct  peculiaritiea  in 
this  res]}ect.  Leguminosie  woitld  preserve  dormant  buds  for  an 
indefinite  number  of  years.  In  Oymnocladuii,llie  Kentucky  cotfee 
tree,  the  axillary  bud  of  the  one  year  brapch  could  be  found 
twenty  ycara  afterwards  just  beneath  tlie  b»rk,  in  the  position  it 
first  occupied,  having  in  all  that  time  grown  just  enough  as  t)>e 
tree  grew  to  keep  just  beneath  the  surface.  The  same  is  true  of 
magnolias.  In  some,  young  brandilcts  came  from  the  axillary 
buds  the  spring  following  their  formation,  and  continued  an  ex- 
istence na  weak  braiichlets  for  a  few  years  until  starved  ont  by 
the  stronger  ones,  but  when  they  ipaclied  a  Bowering  condition 
the  whole  axillary  bud  dicil  out  with  the  clfort  of  producing 
flowers.  This  was  well  illustraled  by  some  mapks.  There  was  a 
tliird  class  which  produced  flowers  and  also  an  axillary  liud,  and 
these  continued  always  throngii  life  twiggy  branching  trees,  de- 
pending also  on  ultimate  starvation  of  the  hranchlets  to  keep  the 
supply  of  main  branches  within  hounds.  Birches  arc  good  exam- 
ples of  this  class.  The  chestnut  seems  to  be  tlie  only  tree  which 
takes  the  matter  in  lianil  in  time,  and  keeps  down  a  superaUuad* 
ance  of  branchlets  by  a  disarticulation  of  the  buds  themselves, 
though  in  arbor  vilics,  deciduous  cypress,  and  some  others,  there 
is  a  disarticulation  of  su[icrahundaul  branches  after  they  arc  a  year 
or  so  old,  in  this  way  keeping  llnally  but  a  few  main  branches  to 
preserve  the  form  and  permit  of  the  functions  of  tlic  head  of  tbe 
tree. 

In  the  growing  branch  of  the  flowering  chestnut  tree  the  first 
four  or  five  axillary  buds,  instead  of  a  branch  or  futile  buds  for 
next  spring,  ]iroiIii<-c  nl  i^ncc  spikes  of  male  ti'iwi-ra.     OJU'n  tlia 
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wliolc  mass  of  flowers  which  give  so  mudi  charm  to  a  chestnut 
tree  fall  otr  without  any  influence  whatever  on  the  fruit  pnMluction 
of  any  trecn  in  the  vicinity,  as  tlie  female  flowt^rs  arc  not  in  bloom 
till  these  showy  early  ones  have  fallen,  ami  <l(*i>en(l  on  the  second 
cnip  of  male  flowers  for  fertilization. 

Pur  what  |)ur|M)se  is  this  immense  mass  of  bloom  with  its  result- 
ant |K>lKn  created  ?  Mr.  Meehan  lielieved  that  nxHlern  teleology 
lia^ed  on  the  selflMh  i<lea  that  acts  of  each  individual  are  solely 
for  its  own  good,  or  the  gooti  of  its  immediate  descendants,  was 
wrong.  The  animal  world,  in  the  shape  of  insects  perhaps,  or  in 
any  other  way,  could  be  no  more  said  to  l>e  created  for  the  vege- 
talde,  as  fertilizt'rs  of  flowers,  than  wure  plants  for  them.  It  is  a 
pf»|»ular  saying,  that  UKMiths  were  not  crealeil  before  something 
was  prepare<l  to  put  into  them  ;  and  scieiititically  this  might  be 
redutvtl  to  the  proposition,  that  plants  may  Ik;  mude  to  liehave 
ami  to  produce,  for  ends  having  no  relation  whatever  to  their  own 
individual  wants,  but  that  all  things  might  lie  made  to  work  to- 
getliiT  in  harmony  for  some  uiiiver*4al  good. 

Mr.  Ri*ilfleld  askeil  whether  it  might  not  be  that  chestnut  woods 
in  more  southern  latitudes,  and  with  female  flowers  more  advanced, 
ciMiM  receive  the  pollen  from  the  prec<M'ious  flowers  of  thesf 
uorthern  tnH*s ;  anil,  in  view  of  the  accidents  liabh*  to  such  a  dis- 
tant transmission  by  the  winds,  nature  provi<led  this  immense 
«u|N-rabnndance  to  make  the  croHs-t*ertilizalii»ii  more  certain? 

Mr.  .Meehan  replied  that  he  coubl  ni>t  say;  l)ut  if  an  answer  to 
lii^  <|ue^tioiis  were  to  1h»  met  by  any  t»f  the  prevailing  theories  ou 
tlir  nei-e<«sities  or  utilities  of  cro««s-fertili/:itioii,  he  \v<miIi1  like  to 
ask  wliiit  was  the  use  of  tnlor  in  the  event  of  Mr.  Kcdrielil's  tfues- 
lion  ln-ing  answeriMl  atlirmatively  '!  The  male  flowers  of  the  sweet 
rlie'«t nut  were  remarkablv  odoriferous.  A  tair  sized  bunch  in  a  roi>m 
wouM  i;ive  fragrance  to  a  whole  house.  Where  would  U*  the  use  of 
idiiiiig  this  powerful  odor  to  flowers  in  mere  arrangements  for 
rro«^- fertilization  bv  the  aid  (»f  winds  'f 

The  f<illi>wing  |»ai»er  was  orderetl  to  l»e  printed  :  — 
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0>  THX  eEH£BA  OF  FEUSJi  AlTD  CAVIDX. 
BY  B.  D.  rOPB. 

PELID^. 

The  diicovery  of  extinct  species  from  time  to  time,  renders  it 
necessary  to  re-examine  the  definitionB  of  the  families  and  genera 
into  which  living  forms  naturally  fall.  We  thus  learn  the  charac- 
ters of  their  primitive  types,  and  the  successive  steps  through  wliicli 
the}'  passed  in  attaining  their  present  characteristics.  The  Felida 
are  known  as  that  family  of  Carnivora  in  which  the  feet  *nd 
teeth  are  most  specialized  for  the  functions  of  seizing  and  lace- 
rating living  prey.  The  number  of  living  species  enumerated  by 
Pr.  Gi-ay  is  sixtj'-four,  whicli  be  throws  into  a  number  of  genera. 
The  extinct  species  j'et  known  arc  less  numerous,  but  they  [iresent 
a  greater  variety  of  structure  than  the  former.  Two  types  or 
series  may  be  recognized  among  the  genera,  namely  those  repre- 
sented by  tiie  genera  Fulia  and  Mackcirodiia  rcsi>ectivcly.  All  of 
the  latter  are  extinct. 

The  greater  nnmber  of  the  genera  allied  to  MactrhroduB  arc 
distinguished  by  the  great  development  of  the  superior  conine 
teeth,  whose  crowns  are  generally  compressed  and  trenchant 
The  corresponding  part  of  the  mandible  is  expanded  downwards 
so  ns  to  furnish  a  protection  to  the  slender  crown  from  fracture 
by  lateral  blows  when  not  in  nae,  but  in  some  of  the  genera,  e.  jf. 
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rliaraotcrs  more  fully  tliAii  any  other  autlior.  He  points  out  the 
fiu-t  that  in  some  of  the  8])ecies  the  orbits  are  c]ose<l  l>eliin(1, 
and  in  otliere  o|)en.  lie  first  examined  into  the  manner  of  the 
(N>ntrnction  and  cloning  of  the  pupil  in  tiie  ])re8cnce  of  light,  and 
|M)into«l  out  the  fact  that  in  the  large  catH  it  is  always  round  and 
approximates  a  |>oint  in  closing,  while  in  the  smaller  forms  tlic 
pupil  chiHos  n^  a  vertical  Hlit.  He  sh(»ws  that  the  cats  of  the 
former  group  have  the  smaller  orbits  of  the  cranium,  and  the  lat- 
ter the  larger.  Dr.  (iray,  however,  uses  other  characteristics  in 
the  discrimination  of  the  genera,  which  are,  in  my  estimation, 
4uit«*  inadmissible;  as  the  relative  length  of  the  muzzle  nnd  of 
the  premaxillary  bones;  also  of  the  hair  on  <]itferent  parts  of  the 
body  and  tail.  Such  featiires  of  proporti(m  are  essential  as 
cbaracters  of  R|>ec*ies,  but  not  of  genera.  In  accordance  with 
these  views,  I  hav4*  united  several  of  Dr.  (iray*s  divisions  into 
groupH.  whirh  I  call  genera,  and  which  repose  on  some  delinite 
»lriictural  rliaracters.  Thus  I  combine  his  !^nria^Titjri«^  Afo  and 
L»fj»tirtititi  into  a  genus  for  which  I  employ  his  name  /'/ir/zi,  as  the 
Ifftnt  objertionable,'  after  having  contirmed  by  autopsy  the  eireu- 
Isr  4'haiact«*r  of  the  pupil.  This  I  was  enabled  to  do  thr(»ugli  the 
courtfHV  of  mv  frieuil  Arthur  K.  Brown,  Superintt'ndent  of  the 
rhila<ielplii:i  /ool<»gie:il  (ianlen,  who  aided  me  in  examining  the 
f\C'<>  I'f  ibc-e  aiiiniaJH  both  by  sunlight  and  the  light  of  a  iuiir.s- 
t\v  lanti'rn.'  The  detaile<l  eharaelers  of  the  genera  will  now  be 
L'i^en : — 

I.  The  anterior  and  lateral  faces  of  the  mandible  separattMl  by 
ID  angle. 

tt.  Inferior  sectorial  with  a  heel  ;  no  anterior  Io1h>  of  supe- 

rii»r  sectorial;  no  posterior  lobes  of  the  premolars. 
*   An  inferior  tui»ercular  muiar. 

I'riMnoIars  '-.  IhnititA, 

I *n* molars  j.  \tmriirun, 

I  M*unir  ili«t  iliin  nunx'  in  ilniird  from  nw^u*,  n  h<Mik,  whirli  U  nppro- 
|>n«ir  :«.  till*  \«i*ii|HtiiK  nt'  llie«*r  iiniiiitiN. 

'  I  Atl'l  tlio  to]|i»wii)i;  nnicH  on  Minit'  oHht  f'timirorn^  wliirh  ilu  tint 
r«inir  Hitliin  thr  •('n|N*  of  tliijt  pA|NT  :  — 

//^iTixi  rr*trut*i.     PtipiU  n  vcrtir:il  !*lit. 

I'lr^rrif/.p.     Three  (•|H-eirit  of  Irhnnnnon  and   ricrrrifnlti^  a   lioriz<kntiil 

.Vtif utf      A  biinz«)ntal  oval. 
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**  No  inrerior  tubercular  molar. 

Premolars  J;  incUors  ^.  Noplophonfut, 

Premolars  -j ;  incisors  ,.  EuamiluB. 

aa.  Inferior  sectorial  vitliout  heel;  an   anterior  lobe  of  the 

superior  sectorial,  and  posterior  lobes  of  the  premolars. 

Premolars  J,  first  inferior  two  rooted.  Machterodut. 

Premolars  ^^ ;  first  inferior  one  rooted.  Smilodoti. 

II.  Tiie  anterior  and  lateral  faces  of  the  mandible  continuous, 

convex.    (No  inferior  tubercular  molar.) 

a.  Inferior  sectorial  tooth  with  a  heel. 

Premolars  J,  no  posterior  lubes;  second  sapcrior  with  in- 
ternal heel  (plantigrade),  Cryptoproda. 
Premolars  J  with  posterior  lobes ;  no  heel  of  second  8upe> 
rior.  Pxeudalurut. 
aa.  Inferior  sectorial  without  heel;  premolars  with  posterior 
lobes;  .superior  sectorial  with  anterior  lobe. 
P.  Superior  sectorial  with  internal  heel. 
y.  Pupil  round. 

Premolars ).  Undo. 

Premolars  i.  Neo/elit. 

Yf.  Pupil  vertical. 

Orbit  closed  behind ;  premolars  J.  Catolt/nx. 

Orbit  open;  premolars  J.  Fetit. 

Orbit  open ;  premolars  J.  Lyncut. 

fip.  Superior  sectorial  without  internal  heel. 

Pupil  round,  premolars  | ;  orbit  open  posteriorly. 

fjyniebirw. 

The  following  catalogue  includes  the  species  of  the  Fflidt,  tbe 

names  of  the  recent  ones  being  doriveil  from  Qrnj's  C'jil.iloguf. 


1979.]  NATURAL  SCIEIfCES  OF  PHILADELPHIA.  171 

■•fUpbMltVt,  Copt. 

//.  primmvun^  lieidy.     White  River,  Ncbrafika. 
//.  occidefUaliij  Letdy.     White  Uivcr,  Nebraska. 

IWMilai,  OervaU. 

A\  bui*^niaiu8,  Filhol.     Phosphorites,  France. 

J/,  palmidenfj  Blv.     Falunian  Sansan. 

^f.  fjiigiu*^  Kfliip.     Oeningian,  Epplesheim. 

M.  antiquui^  NoMti.     IMiocenc,  Italy,  France. 

3i.  /aicon^n\  Poinel.     Upper  Miocene,  India. 

M,  rnUriden*^  Cuv.     Pli(K'ene,  Europe. 

J/,  laiiden*^  Ourn.     IMiocene,  England. 

Jf.  aphaninta^  Kaup.     Oeningian,  Epplesheim. 

Jf.  mari/imufi,  Gerv.     Pliocene,  Montpellier. 

•■Ue4«B.  LoDd. 

>'.  n0'4>gnruf^  Lund.     IMiocene,  Brazil, 
.s*.  iwrafnr^  itervaiM,  HurnoH  .Vyres. 

€rypt«pro0ta,  BmntU. 

r.  r«Toz,  Bennett.     Madagascar. 

y.  fnjafutidt'tf^  Lartet.     Falunian  Sansan. 
/•.  ifi/r#7iii/»M.  Lcidy.     Loup  KiviT,  XehraHka. 
/*.  f'tiirardm^  Filhiil.     PhoHphoriti^s,  Franci*. 
/'.  .♦  tii/»Ti*ifi//Mx,  Filhol.     IMiosphorites.  Francr. 
/*.  tuoalrnsin^  Lydckker. 

CatoljBS,  lirsy.      Virtrnrrps,  Grftj. 

r.  inarrnoratu**,  .Martin.     India,  Borneo. 

C.  rharlloni,  <iray.     Nepal,  Darjcfling  (<'harlton). 

r.  vivt-rrina,  Itounett.     Ka^t  lndii?H. 

r.  p!anic*4*ps,  Vijr.  anfl   IforMf.     Malacca,  Sumatra,  liornco. 

r.  ••llioii.  (iray.     .Madras. 

C.  rnliiginoMa,  1.  (}eotr.     India,  Madran. 

F»IU,  LiBB.     PmrJaiiM,  Ftiis,  and  CMams.  Ormj. 

F.  iianlalia,  L.     America,  tropical  or  nuhtropical. 

P.  griftca,  Oray.     Gautcmala. 

P.  melaourft,  Ball.    America. 

P.  picta,  Oray.    CantnU  AoMrioa. 

F.  panloUaii  Onj.  i. 


PROOEEDINOe  OP  THE  AOADEUT   OF 


[187». 


,  tnacroura,  Pc.  Max.  de  Wied-     Bmzil. 
mitis,  F.  CuY.    Mexico.?     Paraguay.? 
tigrina,  Schreb.     South  America, 
geoffroyl,  D'Orb.    Soutli  America, 
colocolla,  Molina,  Soiith  America,  Cliili  (Uolina),  Surinam 

(H.  Smith), 
jaguarondi,  Lac^p.    South  America, 
eyra,  Desm.    Tropical  America, 
aerval,  Schreb.     South  and  Weat  Africa, 
rutila,  Waterliouse,  Sierra  Leone. 
neglecCn,  Gray.     Gambia. 
servalina,  Ogilby.    Sierra  Leone, 
celidogastor,  Temm.    Guiuea. 
senegaleneiB,  Lesson.    Senegal, 
minuta  (pars.),  Temm.    Sumatra, 
javanendis,  HorsT.    Java, 
nopalensis,  Vig.  and  Horsf.     India  (perhaps  a  hybrid  or 

domesticated), 
chinensis,  Gray.     China, 
pardinoides.  Gray.    India  (Capt.  Junes.) 
pardochroa,    Hodgson.      Nepal   (Hodgson).      TeDosserini 

(Packman). 
tenasBerimensis,  Gray.    India,  Tenasscrim  (Packman), 
jerdoni,  Blytb.    Indian  Peninsula,  Madras, 
herschcli,  Gray.    India,  "  Zanzibar."? 
wagati,  Elliot.     ludia. 
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Lymcttt,  lUf.     Ptijeros,  Lynx  et  Caraetil,  Qnj. 

L.  pajero«,  Desm.    South  America.     The  Pampas. 

L.  bon^alifi,  Gray.     Northern  Kuropc,  Swe<len. 

L.  caiiadensiH,  UeofTr.     North  Amvricn. 

L.  panliiiiis,  Tcmm.     Southern  Europe,  Turkey. 

I..  iHaU'Ilinufl,  Hlyth.     Thibet. 

L.  rufus,  (fiiMeuHt.     North  America. 

L.  inaculatufl,  Vig.  anil  llor^f.     North  America,  Mexico,  and 

California. 
L.  caracal.  Schreb.     Southern    A»ia   and    Africa,   Persia   and 

A  rahia. 

N.  macrocelia,  Temm.     Himalaya  (llodjjson),  Malacca. 

N.  brachyuruH  (Temni),  Siam.     S  win  hoc,  F'onnosa  (Swinh<HO. 

Vacia,  ^Sraj,  Cop*  •m tad.      /^n.  Ti^fit  vt  l^eoptirdH*^  Orajr. 
r.  concolor.  L.     North  and  South  America. 
U.  auratufl,  Tcmm.     Himalaya,  Sumatra,  Borneo. 
V.  cmca,  L.     South  America,  Mexico,  Texan, 
r.  chincuHia,  liray.     IVkin,  mountain  foresiH  of  the  west. 
l\  j:i]Hinen!iiH,  liray.     Japan. 

V .  pardus,  L.     Southern  At»ia,  North,  South,  and  West  Africa. 
r.  tij^riA,  L.     .Vhia. 
I'.  l«*o,  L.     Afri<'a,  India. 
v.  irbia.     Thiltct. 

<*.  jiibatua,  L.     Africa,  Asia,  PerMi:i,  <*ape  of  <iood  Hope. 
.'  i\  f'tntx^  Leiily  {A»'lnrudun),     l.oup  Uivcr,  Nebraska. 

The  ftucceHHivc  order  of  the  modifications  of  structure  which 
•  It-fine  the  aiNivc  genera  is  not  ilitlh-ult  to  perceive,  and  it  is  inter- 
^ftlin^  to  tlisi'over  that,  as  in  other  cas<>s,  it  ct»incides  with  tlie 
•^urce!«Hion  in  ^e<di>gic  time.  The  typical  ;;enera  t'lifia^  Frlitt^  etc., 
^rt*  characterized  liy  j^reat  special izatii mi.  and  it  is  they  whieli  now 
«.«xi**t.  The  oiliest  fouml  Jhnn'fis^  Ximntriitt^  et<*..  an*  the  least 
^|iocializeil  in  most  respects,  and  they  disappeared  lK*fore  the  dose 
Kjf  MiiK*ene  time. 

Sine*'  one  of  the  k| social  characters  of  the  Fflidtr  is  the  reduc- 
^  iff II  in  the  number  of  the  molar  teeth  by  subtraction  from  lK)tli 
^MicU  of  the  series,  an  inereasetl  nnmltcr  of  these  conatitutet  re* 
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semblance  to  other  fnroiliea.  The  genus  Z)intWts,  above  defloed, 
lias  been  shown  by  Leidy  to  possess  two  more  inferior  molan 
than  Felis,  or  three  more  than  Neofelie  and  Lynx,  aa  in  the 
MuitelidK.  Theextinct  Pseudeelurus  and  the  living  Cryploprocta 
have  but  one  less  molar  than  Dinictig,  lacking  the  posterioi 
tubercular.  Nimravus  has  the  same  number  of  molars  as  Pteu- 
daelurus,  but  lacks  the  first  premolar  instead  of  the  last  Irac 
molar.  In  Hoptophoneus  we  first  find  the  number  of  molars  as  in 
the  existing  geuera,  viz.,  Pm.  J  m.  }.  Other  characters  of  thit 
genus  ar«,  however,  of  a  generalized  kind. 

I  here  recall  the  statement  that  the  genera  of  Ftlidse  fall  int< 
two  series,  which  are  distinguished  by  tlio  forms  of  the  anterioi 
part  of  the  mandibular  rami,  and  generally  by  the  large  size  o 
the  canine  teeth  to  which  the  former  are  adapted.  This  distinc 
tion  appeared  early  in  Miocene,  or  Oligocene  time,  in  fact  in  thi 
oldest  of  the  cats  of  which  we  have  any  knowledge.  The  genen 
with  large  canines  or  Machferodontine  line  were  then  representee 
by  Dinictis,  and  the  Feline  line  by  Pteudtelurus.  It  is  interest 
ing  to  observe  that  these  genera  dilfered  from  their  latest  proto 
types  in  the  same  way,  viz.:  (1)  in  the  presence  of  more  numei 
ous  inferior  molars  ;  (3)  in  the  presence  of  a  beel  of  the  inferio 
sectorial ;  (3)  in  the  absence  of  an  anterior  cuap  of  the  superio 
sectorial.  In  the  case  of  Dimctie  one  other  character  of  primi 
tive  carnivora  maybe  noticed,  viz.:  the  absence  of  the  cutlinj 
lol)es  on  the  posterior  edges  of  the  superior  and  inferior  premolar* 
so  distinct  in  tlie  existing  cats.     The  same  feature  characterize 
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the  Bame  conclusion  in  both,  by  the  same  stages.    Tlie  primitive 
form  <»f  the  Machasnxlont  line  reprcHcntecl  by  lloplopJwneus  has 
its  extreme  in  EusmUuSy  where  the  second  inferior  premolar  and 
an  incisor  tooth  are  wantin^i^,  giving  a  formula  of  L  2,  C.  I ;  Pm. 
1 ;  M.  1.     In  HachKrudus  we  have  tlie  modern  characters  of  the 
molarH  seen  in  FelU^  viz.,  no  heel  of  tlic  inferior  sectorial ;  the 
su|H:rior  sectorial  with  an  anterior  lobe,  and  posterior  lo1>es  of  the 
premolars.     The  extreme  of  this  line  is  reached  in  Smilodon^ 
where  the  second  inffrior  premolar  is  one  rooted  or  wanting. 
This  genus  then  stands  rciatcd  to  Machitrodua,  as  Eunmilus  to 
JI'jphijthonruA.     In  the  Feline  linu  pr(»per,  on  reaching  tlu*  exist- 
ing genera,  we  have  lost  the  heel' (»f  llie  inferior  seetoiial  and 
gaimnl  the  pOHterior  lobes  of  the  premolars  and  anterior  lobe  of 
the  su|>erior  sectorial  at  once.     A  further  modiflcation  of  the 
dentition  (»f  the  su|>erior  series  of  the  recent  forms,  is  Heen  in  the 
h>^!4  of  the  first  MU]>erior  premolar  in  Lijnx  and   AVo/V/m.     Still 
another,  which  is  one  Htcp  lK*yond  what  is  known  in  llie  Machier- 
oiiont   line,  is  the  loss  of  tlie  inti*rior  tuln'rclo  of  the  HU|HTior 
st-ctorial,  which  characterizes  the  genus  Cifnnluruti,     A  superior 
sectorial  tfK>th  having  the  character  of  that  of  this  genus  was 
dincovt-rtMl    by    Dr.    Ilayden    in    the     Jjonp    River    formation    of 
Nfbm^ka,  ami  was  refcrretl  to  a  h|>ccicH  by  Hr.  Lcidy  under  llie 
name  of  At'luru<lun  ferox.     It  was  much  larger  than  the  H.jufmtus, 
Ah  already  remarkeil,  the  genera  of  tlie  Maeliierodont  line  are 
extinct,  and  tliiti  in  spite  of  the  fact  that  they  presented  thv;  mo^t 
piTfect   weapons  of  destruction   in   their  canine   teeth,  from  the 
earliest  times.     Their  other  miMlitlcationH  of  structure  advanced 
ffori  paMnu  with    those  of  the   Feline  Kerien,  and,  among   others, 
the  f(*t*t   prenented  in   the   latter  forms  at  least  ('*.  «/.,  SnitliMlnn 
ufcaior^  <iew.),the  most  perfect  prehensile  power  of  the  lions  an<l 
tigers  of  t«Mlay.     Art  nothing  but  the  characters  of  the  canine 
tet'lh   diHtinguisheil  these  from  tin*  typical  felines,  it   is  to  tln'se 
that  wi*  muht  look  for  the  cause  (»f  their  failuie  to  (H)ntinue.     I*rof. 
Fl(»wer*M  snggeMti<»n   appears  to   be   a  good   one,  viz.:    that  the 
Ivngth  (»f  thesv  ti^eth  iK'came  an  inconvenience  and  a  hindrance  to 
their  ponseftnors.     1  think   there  can  b<>  no  doubt  that  the  huge 
canini'tt  in  the  Smiloilons  must  have  prevented   the  biting  oif  of 
flenh  fr<»m  large  pieces,  mo  as  to  greatly  interfere  with  fee<ling,  and 
to  keep  the  animals  in  p<K>r  c<»ndition.     The  size  of  the  canines 
\%  such  as  to  prevent  their  use  as  cutting  instruments,  excepting 
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willi  the  mouth  closed,  for  the  latter  could  not  hftve  been  opened 
sufficieotly  to  itlloiT  any.olijeut  to  enter  it  from  the  fi'ont;  Even 
were  it  opened  bo  far  as  to  allow  the  mandible  to  pass  behind  the 
apices  of  the  canines,  there  would  nppear  to  be  some  risk  of  the 
latter'3  becoming  caught  on  the  point  of  one  or  the  other  canine, 
and  forced  to  remain  open,  causing  early  starvation.  Such  may 
have  been  the  fate  of  the  fine  inilividual  of  the  S.neogaeus,  Lund, 
whose  skull  was  found  in  Brazil  by  Lund,  aud  which  is  familiar 
to  us  through  the  figures  of  Dr.  Blainvillo,  etc. 

Description  of  Neus  Species. 
Dtniatll  or^lopi- 

The  species  of  Diniclit  dilfer  in  the  proportions  of  their  ante- 
rior molar  and  canine  teeth  as  follows: — 

First  inferior  molar  one  rooted;    first  superior  molar    two 
rooted;  superior  canine  short,  robust ;  large. 

D.  intermedia.' 
First  inferior  molar  one  rooted ;  superior  canine  compressed ; 
two  inferior  incisors.  D.  itquatideni. 

First  inferior  molar  two  rooted;  first  superior  molar  one 
rooted;  canine  long,  compressed.  D.  cyclopt. 

First  molar  of  both  Jaws  two  rooted;   canine   long,  com- 
pressed. D.  feline 
In  the  D.  cyclops  the  first  superior  molar  is  rudimeiital,  and 
will  probably  be  found  to  be  wanting  in  some  specimens.     The 
ml  lUL-ijiolnr  lin^^  n  distim-t  aiiteii.M-  tiLlH-n-k- oullif  iim.i- -I.U'. 
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beel  of  the  sectorial  is  well  develofMid.  The  tubercular  is  very 
II. 
The  form  of  the  skull  is  short  an<l  wide ;  the  zygomata  are 
uch  expanded,  and  the  profile  is  very  convex.  The  muzzle  is 
•bort,  and  the  orbits  are  rather  large.  The  interorbital  region  is 
wide  and  convex,  and  the  |>oatorbital  processes  are  robust,  acu- 
inate.  and  directed  downwards.  Tiie  infra-orbital  foramen  is 
r>'  large.  The  apices  of  the  prcmaxillary  Iwucs  are  elongate, 
t>ut  <io  not  reach  the  frontals.  The  nasals  are  rounded  posteriorly. 
Tbc  sa;;ittal  crcHt  is  prominent,  and  tiie  inion  elevatiMl.  Tiie 
pc*<«t tympanic  prcK*ess  is  short,  and  the  paroccipital  is  sliort  an<l 
i«  «iirpcte<l  backwards.  The  cranium  is  constricted  l)ehin<l  the 
orbits.  The  mamlibular  ramus  is  low  posteriorly,  and  the  ante- 
rior inferior  flange  is  well-<leveloped,  but  not  large. 

Mrasuremeultt,  M. 

Length  of  skull  on  base 140 

Width  of  nkuli,  measured  below Ill 

lA*ngth  of  palate Ot;o 

Wiijth  of  palate  bt^tween  i>osti*ri()r  angles  of  sec- 

t«>i-ialH (m;2 

Width  of  palate  between  cnnineH U*J(; 

I«4*iigth  of  Hkull  to  front  of  <»rl)itH  (axial)       .         .     .().'>() 
Vertieal  diameter  of  orbit       .....     .<»•*»  1 

Interorbital  width  (leant) 04.'> 

Klevation  of  inion  from  foramen (».'(*-' 

Length  of  inferior  molar  series 0^)0 

I«4*ngth  of  inferior  s4>etorial uls 

Length  of  Irnne  of  inferior  first  premolar        •         .     .(^'><'» 
Pepth  of  nimuH  at  sectorial    .....     .01  Ti 

Pepth  of  rauiuH  at  first  premolar 0*il 

Uepth  of  ramuH  at  flange 020 

From  the  Truekee  InaU  of  John  Pay  Kiver,  Oregon. 

CANID.K. 

The  range  of  variation  prenented  by  the  spoeies  of  (Uiuiiltr  in- 
hulen  M*veral  generic  diviHi<»nH,  reeeut  and  extinet.  The^e  genera 
iXx*^  however,  as  cb)Si*ly  intergnuled  as  are  thoM*  of  the  catM,  and 
brir  definite  characters  are  subject  to  occasii;nal  failure  from  ab- 
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normal  variAtionB.     These  are,  hoirever,  not  ao  frequent  as  to 
invalidate  the  classification  to  wliicli  tliey  form  the  exceptions. 

The  Canidm  appeared  in  the  Upper  Eocene  period,  and  the 
genus  Canie  was  well  represented  by  species  in  the  lowest  Mio- 
cene in  Europe  and  the  United  States.  The  other  genera  are 
represented  by  fewer  species,  and  many  of  them  are  extinct.  The 
foxes  ( Vulpes)  are  the  most  numerous  of  tliem,  and  but  few  extinct 
species  of  them  are  known.  America  presents  us  with  the  greatest 
variety  of  genera,  as  Enhydrocyon,  Temnocyon,  and  Palwocyon 
extinct,  and  Iclicyon,  extinct  and  recent.  Speolhua,  extinct  in 
America,  still  exists  in  Asia. 

The  most  complete  catalogue  of  the  species  Canidee  is  that  of 
Dr.  Orny.  In  his  work  the  author  brings  together  observations 
of  various  naturalists,  and  adds  a  number  of  his  own.  He  admits 
a  large  number  of  generic  divisions,  but  many  of  tliese,  like  those 
of  his  fV/i(/«,  are  simply  founded  on  specific  characters.  A  few 
good  genera,  liowevcr,  exist,  and  a  synopsis  of  their  cliaracters  is 
given  below.  The  genus  Megalotig  is  here  excluded  from  the 
Caiiidse  on  account  of  the  uns|>ecialized  character  of  the  superior 
tectorial  tooth,  as  is  done  by  Dr.  Gray : — 

J.  True  molars  ^. 

Premolars  J  ;  inferior  sectorial  with  iatemal  tubercle. 

Amphityon. 

II.  True  molara  i. 

Premolars  ] ;  inferior  sectorial  with  internal  tubercle. 
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Papll  erect ;  temporal  fossa  with  simple  superior  border. 

Papil  erect ;  temporal  fossa  bounded  above  by  a  rib-like 
crest.  Urocyon, 

•A.  Premolars  jj. 

Inferior  sectorial  with  internal  tubercle  and  cutting  heel. 

Enhydrocyon. 

Inferior  sectorial  with  internal  tubercle,  and  wide  tubercu- 

lar  heel.  Tomarciut. 

IV.  True  molars  }. 
a.  Premolars  \. 

Inferior  sectorial  with  intenial  tubercle.  Speothus. 

Inferior  Hectoriul  without  internal  tubercle  (superior  molar 

sometimes  one).  SynagoduH. 
•A.  Premolars  |. 

Inferior  sectorial  without  internal  tubercle  (incisors  caduc- 
ous). Vyttodus. 

V.  True  molars  } 

Premolars  ] ;  inferior  sectorial  with  internal  tubercle. 

let  icy  on. 

It  \H  discoverable  that  the  series  reprosenteil  by  the  above  genera 
is  a  part  of  the  greater  line  of  the  digitigrade  fViriitivirn,  embrac- 
ing the  greater  part  of  it  which  in  Ichh  H)MH>ialized  tiian,  or  infe- 
rior to,  the  part  covered  by  the  Hyirnidir  and  Ft'lidtt,  \Vilh<»ut 
entering  into  the  ri'latioiirt  of  tliu  ('anidw  witii  the  civetH  and 
Mnsttlidnr^  it  may  Ik*  remarked  that  the  genera  dinplay  a  sueees- 
si\i*  n*iluetion  in  the  numl»er  of  premolars  and  molars  from  the 
mon*  ancient  to  motlern  geologic  times.  It  is  interesting  to  note 
that  the  genera  prem^nting  the  greaU'st  rediietion  in  all  res|>eetM, 
Syna/j*Hlun  and  iPynoiluH^  are  now  only  known  in  a  doniesiieated 
condition.  Another  rciluction  is  seen  in  the  number  of  tul>ercles 
of  the  inferior  sectorial. 

AapkUjoa,  L«rt«t. 

This  genus  is  l>ett«'r  n'presented  in  Kiirope  than  in  North  Ame- 
rica, but  two  8|>ecieri  lM*iiig  certainly  known  from  the  latter.  No 
rvccut  «|K»cies. 

Ormj,  Dm$tff0H,  Smith  (nciiu«n  nadum). 

Kxiiiting  H|)ecies  of  South  America  only. 
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PkIboojoq,  Land. 

Extinct  species  of  South  America  only. 
LyaMii,  BroQk*. 

Existing  8]>ecie8  of  Africa,  only  known  as  yet. 
TemnooyoB,  Cop<,  ProcHillnga  Ansr.  PhiloiopfalakI  BoeMj,  IBTg,  p.  tg. 

In  tbis  genus  the  heel  of  the  inferior  sectorial  tooth  rises  into 
a  single  more  or  less  median  crest;  In  Canig  the  correa[>onfling 
front  is  basin-shniicct,  with  tubercles  on  each  side.  The  su|)Grior 
molars  of  the  typical  species,  T.  altigenin,  are  unknown,  but  those 
of  a  new  species,  described  below,  do  not  differ  from  those  of  the 
genus  Canis.  The  Cynodicti»  crassirostris  of  Filliol,  from  the 
French  Pliosphoritea,  approaches  this  genus. 
TtBuoayon  Mtyphmn;  >p.  dot. 

This  ia  the  most  abundant  dog  of  the  Trnckee  beds  of  the 
John  Day  country.  I  have  identifleil  it  heretofore  as  my  Canis 
karlshornianita,  but  I  find  on  examinatiim  of  the  inferior  sectorial 
tooth  that  it  is  a  species  of  Temnocyon.  Tliis  genus  was  charac- 
terized by  me  on  evidence  furnisheil  by  a  mandible  of  a  8|)eciea 
which  I  named  T.  alligenis,^  whicli  is  of  considerably  larger  size 
than  the  present  one,  but  whith  agrees  with  it  in  the  presence  of  a 
cutting  edge  instead  of  a  basin  on  the  heel  of  the  Inferior  secio* 
rial.  The  C.  harUhomianvs,  known  as  yet  from  few  fragments, 
is  intermediate  iu  dimensions  between  these  two. 

Several  crania,  and  more  or  less  of  the  skeleton  of  the  T.  corjf- 
phxug,  ore  present  in  my  collection.     A  nearly  perfect  skull  dis- 
■  follow 
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the  bmin  ca«c.  The  zygoma  in  rather  slender,  is  elongate,  and 
hut  little  expanded.  The  otir  bullie  are  very  large;  the  panKX'ipi- 
tai  pr4X*eAHeH  are  directed  backwards,  at  an  angle  of  45^,  and  arc 
rather  elongate  and  acute  ;  they  cap  the  hullfe  posteriorly.  The 
lateral  (KH*ipita]  crests  lM)nnd  a  fosKa  of  the  occipital  rrgion  near 
the  Condyles.  The  occipital  surface  is  directed  horizontally  hack- 
wanN  aliove  the  foramen  magnum.  Thin  part  of  it,  and  its  su|)e- 
rior  portion,  are  divided  by  a  median  kei*l. 

The  baNioccipital  is  keeled  on  the  middle  line  below.  The 
sphenoid  in  not  keeled,  and  Ih  concave,  its  l>orders  deneending  on 
the  inner  side  of  the  l>nlhe.  The  pterygoid  fosna  is  rather  narrow, 
and  the  liamular  pr(K*e4S  is  Hhort.  The  posterior  l>order  of  the 
fialate  d<H.*s  not  extend  anterior  to  the  posterior  edges  of  the  last 
tuliercular  molar,  and  its  middle  portion  projects  liaekwards  in  a 
triangular  pnK*ess.  The  palatine  fosna  ff>r  the  inferior  sectorial 
is  nhallow.  The  superior  surface  of  the  postorbital  region  is 
roughenefl. 

The  f'nramen  infraorhihde  erfrriun  \h  rather  lars^e,  and  issues 
above  the  anterior  Inirder  of  the  sectorial  tooth.  Tlie  /*.  tmisiva 
are  slMirt,  not  extending  posterior  to  the  middle  of  the  canines. 
The  f\  fuilatina  are  oppoftite  the  posterior  Iwinler  of  the  sectorial. 
The/*,  inrhryyitilr  is  altogether  within  the  orbital  Inirder.  The  /'. 
o/ttii'um  is  rather  large.  This  species  is  peculiar  in  having  the 
/'.  f\  ¥i'hr}ut'4tvhitnU\  mtiimluw^  and  alisphtunifldlt'  anfrrnts  iiniteil 
into  one  large  external  orifice.  The  nlispliciM»i<l  canal  is  larger  in 
f  *anii*  hitrauM^  and  its  posterior  foramen  small.  The  /".  nrnlr  is 
further  removed  from  the  f\  iilini>fit'mtiiltilf  than  in  the  c(»\otc,  and 
i*  exteiior  to  and  a  little  behind  tlie/'.  rnmtidriitn, 

Th4-  nasnl  bones  extend  to  above  tlie  mid<lles  of  the  f»rbits,  and 
contraet  gratbially  to  their  apex.  Their  c(»inliined  anterior  border 
ia  a  regular  concave,  and  the  lateral  angles  at  tliis  point  are  pro- 
<luceii  outwards  an<l  forwards.  The  post<>rior  apex  of  the  pre- 
inaxilhiry  iMUie  is  wparated  from  the  anterior  apex  of  the  frontal 
1»y  a  fthort  space.  The  maxillo-inalar  sutun*  is  deeply  notched  in 
front  1k*1uw,  an<l  U  extends  upwards  to  ab(»ve  the  infra-orbital 
foramen.  A  verv  narrow  surface  of  the  lachrymal  is  exposed  on 
the  external  surface.  The  pterygoid  lM>nt*  is  tlistinct,  and  Is  nearly 
v«|ually  lK)undv4l  by  the  spheiioi<l  and  palatine  on  the  outer  aide. 
The  inferior  suture  of  the  orbito-sphcnoid  runs  in  a  groovei  wbioh 
is  dee|K*st  anteriorly. 
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The  crowDS  of  all  the  inciBor  teeth  are  narrow  or  compresseil, 
and,  though  slightly  worn,  present  no  indication  of  Dotvh.  At 
usual,  the  external  ones  are  much  the  largest  in  antero-posterior 
diameter.  The  canines  have  robust  fangs  and  rapidly  tapering 
crowns,  which  are  but  little  compressed.  The  flrst  superior  pre- 
molar is  one-rooted,  and  the  crown  is  simple.  The  crown  of  the 
second  is  without  posterior  heel  and  tulicrcle,  while  the  third  pos- 
sesses both.  The  sectorial  is  relatively  short,  less  so  than  in  C. 
lalrans.  The  blades  are  low  and  obtuse  as  compared  with  recent 
species,  and  the  notch  separating  them  ia  quite  open.  The  an(«> 
rior  external  heel  is  small,  and  there  is  no  anterior  extem&l  tnber- 
cle.  The  first  tubercular  molar  is  large,  and  the  crown  is  nar- 
rower than  that  of  C.  lalrann.  It  has  an  obtuse  external  cingulom, 
two  external  conical  cusps,  a  V-shapeil  median  ridge,  and  a  wide 
internal  cingulam.  This  crown  differs  from  the  corresponding  one 
of  C.  lairans  in  liaving  conical  instead  of  compressed  external 
cusps,  and  a  simple  V-shaped  crest  within  instead  of  two  adjacent 
cusps.  The  second  tubercular  is  smaller  than  in  C.  lairans,  and 
its  tubercles  are  less  distinct.  There  are  two  outer  tutwrcles,  a 
V-shaped  ridge,  and  an  inner  cingulum,  all  very  obscure.  The 
enamel  of  all  these  teeth  ia  smooth. 

Meaturemenls  of  Cranium.  m. 
Length  along  base  of  skull,  including  incisive  bor- 
der and  occipital  condyle IfiO 

Length  of  skull  to  palatal  notch 075 

Length  of  skull  to  poBterior  border  of  pterygoid 


1^70.]  NATl'RAL  SriENCKA  OF   PIIILAPELPIIIA.  183 

Hne  <if  tlicsc  (*xhihits  thv  f(>lloirin<r  characters:  tlioro  is  a  well* 
flevrl«i|>cH|  marginal  IoIk*  of  the  posterior  eulting  edge  of  thir  thinl 
■n<l  fourtli  preiiKilarA  as  well  as  a  low  i>09tA.*rior  heel,  and  a  rudi- 
m«'nt  of  an  anterior  one.  The  lu*fl  of  the  seetorial  is  shorter  than 
the  mnaining  part  of  the  tooth,  ami  rises  to  a  cutting  edge  a  little 
t-xti'rnal  to  tlie  nii<]tUc  line ;  there  is  a  small  tubercle  at  its  inte- 
rii»r  tia**e.  The  anterior  l»lade-riisp  of  the  sectorial  is  much  lower 
than  the  meilian,  whieh  is  conical ;  the  two  diverge,  diminishing 
the  «hrar-like  character  and  action  of  the  tooth.  The  internal 
cn«*p  is  Well  devel«»|H»d.  The  llr**t  tnlKTcular  is  of  moderate  size, 
and  i<  a  longitudinal  oval  in  outline.  The  crown  supports  two 
low  tuUTcles  anterior  to  the  miihlle,  of  which  the  external  is  the 
larger.  The  last  mi»lar  has  a  single  eonipresseil  root,  and  the 
crown  in  a  longitmlinal  oval  in  outline.  Its  position  is  on  the 
ftM'Oiiding  hase  of  the  roronoid  ramus,  so  that  the  crown  is  slightly 
cihliipie.  The  masseteric  foss:i  is  pnifound  and  well  dedneti ;  its 
anterior  termination  is  Ih»1ow  the  middle  of  the  second  tuh«'rcular 
ti»«ith.  Tlie  horizontal  ramus  is  not  robust,  but  is  compressed, 
and  rather  deep. 

I.i'Uirih  along  baM's  of  posterior  live  molars  .         .    .n4'» 
l.rUL'th  of  bane  of  fiiurth  premolar  .         .    .ull 

Kit- vat  ion  of  crown  ......    .un^ 

I.«iigth  of  ba»4e  of  sectorial      .....    .Ol»^ 

Kit'valion  of  crown  of     ^'  .  .  .  .  .    .h12 

I.riii^lh  of  base  of  first  tubercular iH\lS 

Widih  '•  "  *' un.'iO 

LfUL'tli  of  bane  of  sect»nd  tultercular       .         .         .    .uii.'iU 

While  the  eliaraeters  of  tlii«*  tb>i;  do  not  separate  it  wi«lelv  from 
tin*  ::iiiu«»  f'ti'ii^,  n>any  of  tlH'Ui  are  «piile  dilfiTent  from  thi»se 
pri-Miitt-d  by  the  re(*rnt  *ipecies  of  thi'  genus  with  wiiirji  I  am  ae- 
•  piaintnl.  Thus  the  uniiui  of  the  foramina  splieno-orbilale  and 
ri>tundA,  the  anterior  position  of  the  orbits.  an<]  the  pi»-«lorbiial 
ci'itttrietion  are  not  seen  in  the  wi>lf. domestic  tlog, eoyotr. jaekal. 
rir  the  North  Anierieaii  and  F^iropean  fo.xes.  The  s'l/.r  of  the 
br.iin  w.iH  i'viileiitly  less  than  in  those  speeies,  and  the  ••i  etorial 
te«-th  ipiite  inferii>r  in  the  ellleiency  of  their  blailes.  Thi*s(>  cha- 
raetiTt  m:i\  U*  connideretl  in  connection  with  the  low  geological 
|HiHiiion  cif  iht'  befU  in  which  the  s|»ecies  occurs. 
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From  the  Tnichce  beds  of  tbe  White  River  rormatioD  in  Or^on. 
Cutis,  Up  a. 

The  names  proposed  by  Smith,  Gray,  and  others,  and  which 
iniiat  be  regarded  as  synonyms  of  Cants,  arc  Luput,  Dieba,  Si- 
menia,  Chryeocyon,  and  Lycalopex.  Afany  of  the  species,  referred 
to  by  European  paleontologists  under  the  name  of  Cynodictia, 
Pomel,nppear  tome  tobe  undistinguisbablefrom  Canis.  Throngb 
the  great  kindness  of  M.  Filliol,  1  possess  specimens  oC  tbe  Jawt 
of  several  of  tliese  species.  A  mandible  with  nearly  complete 
dentition  of  the  Cynodon  velannum  of  Aymard,  agrees  very 
nearly  with  the  jaws  of  some  of  the  smaller  species  from  the  Ame- 
rican White  River  beds,  which  I  have  referred  to  Cants.  Helocyon, 
Aym.  may  be  distinct,  but  may  not  belong  to  the  Canidte. 

The  dentition  of  many  of  the  recent  species  of  Canis  diflera  in 
very  slight  characters.  The  following  may  be  detected  in  an  ex- 
amination of  the  superior  molars  of  the  three  larger  s|>ccies  most 
accessible  in  the  United  States. 

Last  superior  tubercular  short,  wide;  inner  cinguliim  and  crest 
nearly  confoundeil. 

Inner  crest  of  tub.  m.  I.  composed  of  two  low  tubercles. 

C./amiliaria. 

Yars.  molonsuB,  lerrariuSf  graiue. 

Lnst  superior  tubercular  narrower,  transverse  ;  inner  cingulum 
very  distinct. 

Inner  crest  of  tub.  H.  I.,  a  ridge  higher  anteriorly.      C.  lupus. 

Inner  crest  of  tub.  M.  I.  with  two  sharp  cusps.  C.  latrant. 
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Hernnnl.  the  liiiIMo^,  prcyhoiiiitl,  mu\  otlior  rncos,  nor  in  any  of 
the  fi-rnl  or  extinrt  !<|io('iirs  of  tho  ^oniis  vxaminod.  It  appears  to 
W'  tkss(H.'\siXiH\  with  fin  increA'ied  sixc  of  tht*  l>r;iin.  and  to  1h*  :in 
ailnpt.itinn  to  the  Vfrniis  of  thi*  eere)M>Iluni.  The  expansion  of 
the  Imiin  is  also  imlieated  l»y  tlie  protnlM>rnne«*  of  the  frontal  re- 
gion, and  tlie  tvitU*  M-paration  of  the  temporal  fo^sa*  by  a  smooth 
A  pace  on  eaeh  hidr  of  the  sagittal  suture.  This  spaec  does  not 
exi-t  in  tlu.*  {greyhound,  l»nt  a  narrow  onr  in  found  in  thf  hulldoi;. 
ThcrH.-  charaeti-rs  arc  iinpi»rtanl  on  varioun  (;n»un<ls,  hut  are  here 
ni«-ntioned  in  rffen-nce  to  ihr  spiM-ir**  of  St/na'jn,ln.<  ati<l  Ih/mnlus, 
nhcre  thi-y  reappear.  The  aliM-nce  i»f  the  seeond  infi-rior  tiiU-r- 
iular  molar  is  aUo  not  uneoninion  in  the  **  hhuk  an<l  tan"  tcrrirr. 
I  %\*i  not  Si>i*  the  propriety  of  irlainiuix  thr  i;«'n('ric  name  Xi/rtr- 
rrut^^,  Temm.  for  tht*  t'tmis  pnfrf/nmtins  of  «Iapan.  The  pi'cii- 
l:arity  it  prt'srnt.s  in  th«*  form  of  the  lir>t  >upfrior  tnl>ereular 
nil' la r,  tin*  iiidy  one'  on  whieii  the  ^t-nus  ri'po^rs.  I  wouhl  rei^anl 
a-  **  peel  tie  only. 

Valp«e. 

1  wiiuld,  with  <jill.  ref«*r  to  thi'^  i^eiius  the  *»piTi(>H  nn-ntion<M| 
Iv  <iray  and  i»tlnT>  undi-r  tin*  u'«'n«'rii'  nauji-s  /'.».  f/f//i/f.yif.r,  /V /</i- 
•  ■!'.<.  and  /•'/«"•■'/"".  Tin-  I'lirui  nf  tin*  pri^i  froulal  prurfx**  I't-r- 
triiiilv  tI'MS  not  furnish  ;!rnfiie  i-harai'ti-i^. 

Urocyon.  lUir  I 

Tl.f  p«i'iiliar  iTMui:il  ridL[i*<,  in  ^\lii«'h  this  ;^i*n«is  n"*i'MiMi'S  «»mi* 
#'f  Tin*  ixliml  L't'iMTM  «»f  .l/f<>'» 'f«/.i ,  apprai's  tn  me  t«»  '»<*  thr  I'lia- 
ra  .ttr  whivji  warriint**  its  st-paration  t'lMUi   !''///">. 

Tw"  siMi'ii-*.  tVtiui  till'  Wliilr  lli\i  r  ImjU  nf  Ori':^<»M  an-  kiH'Wii. 

ToBArelUI.  1'    I**    Ann    |{<')--rr  I'    S    lii...]    Siirt.  'IrrT*     \<'>    i7l<.  p    .'I'.'       I'alr<i|i- 

I  .  fu'^\  |:u:irt!n,  1^^:.  Aiii(  I'o,  1^7.: 

( iii«*  **|H'«ii'^  kuiiu  M  tViUM  iln'  l.oMp  I'lirk  lii'iN  III*  riihiiad«».  Il 
A^  niii'iTt.'iin  u  lii'Ihrr  ihi-o  l'iIius  has  t  \^  •»  m'  t  lir«-c  pi«'m<ilai  s.  Should 
It  lta%r  thin*  il  must  i>r  eiimiiaml  with  tin*  /.'/ ri.-Avi  v<i/i  nf  I'dliol. 
l»iit  thi-  inft-riiir  si-ctorial  tuoih  of  that  ^(>nu!«  i:*  as  yri  unknown. 

tliif  •-xliiiei  spfcii'H  of  this  irenus  was  f«)Uiid  by  Lund  in  caveH 
lu  ISra/tl.     An(»ttu'r  spciicM,  SfHttlhua primmoua^  ia  now  living  iu 

'  Arciirdin^  ii»  llu*  figures  of  Temmincik 
13 
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tbe  Himalaya  region.  Several  other  recent  species  Iiave  been 
named,  but  tbcy  are  said  by  some  authors  to  be  varieties  only  of 
the  S.primeevue. 

Srugodu,  Gopi,  gan.  DOT. 

The  characters  of  this  genus  have  been  pointed  out  in  the  ana- 
lytical key.  They  are  evidently  as  important  as  those  which 
define  the  divisions  which  are  regarded  as  genera  by  naturalists. 
It  is  not  unlikely  that  the  typical  species  has  been  heretofore  esti- 
mated as  a  variety  of  Cania  /amiliaris,  but  it  exhibits  two  tren- 
chant generic  dental  characters  not  found  in  Canin,  and  three 
unique  specific  characters  in  the  teeth,  besides  two  characters  of 
the  cranium  found  in  but  one  or  two  of  the  subspecies  of  (7anu 
familiarii. 

The  generic  characters  alluded  to  are:  (1)  the  absence  of  tbe 
second  inferior  tubercular  molar,  and  (2)  tbe  absence  of  the  in- 
ternal tubercle  of  the  inferior  sectorial.  The  absence  of  the  second 
inferior  tubercular  is  evidently  not  one  of  those  abnormal  cases 
which  occur  in  various  species  of  Cam's  from  time  to  time;  for  the 
first  tubercular  molar  is  smaller  than  in  any  known  species  of 
Cants,  and  has  but  one  root,  a  character  which  some  persons 
might  regard  as  being  tlie  third  of  tbe  generic  category.  Tbe 
premolars  are  4 — 4,  and  of  the  usual  form ;  the  first  in  both  Jaws  is 
one-rooted. 

It  is  uncertain  whether  any  species  of  this  genus  exists  fn  the 
wild  state.  Should  such  not  be  the  case,  we  can  only  predicate 
the  former  existence  of  such  an  one  entirely  different  (torn  tbe 
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and  in  the  other  they  are  wanting.  The  III.  and  IV.  in- 
nolars  have  marginal  posterior  lobes.  The  inferior  sec- 
ilready  stated,  has  no  inner  tubercle.  Its  heel  is  peculiar 
it  elevation,  and  submedian  position  of  one  of  its  bor- 
oaching  Temnocyon  in  this  respect.  The  other  edge  is, 
listinct,  thus  forming  an  unsynfmetrical  basin.  The  first 
bercular  is  small,  one-rooted,  and  the  crown  issubround, 
I  single  median  tubercle.  In  the  other  usual  species  of 
//>e8,  and  of  many  other  genera  of  the  family,  this  tooth 
i,  two-rooted,  and  supports  at  least  two  tubercles, 
eral  form  of  the  crania  resembles  those  of  some  of  the 
The  brain-case  is  full  and  convex,  the  orbits  are  lateral, 
izzle  is  moderately  elongate  and  narrowed.  The  osseous 
re  generally  smooth,  and  there  is  no  indication  of  the 
iding  the  temporal  fossa  above.  There  is  a  deep  sinus 
erior  bonier  of  the  foramen  magnum,  a  character  above 
ccurring  in  a  subspecies  included  under  Canis  familu 

been  unable  to  ascertain  whether  the  species  now  de- 
one  of  the  forms  which  have  been  referred  to  Cams 
under  a  subspecific  name.    One  of  the  si^ccimens  was 
to  the  Academy  man}'  years  ago  by  Dr.  Paul  Goddard, 
name  of  lap-dog.     The  form  of  the  head  shows  that  it 
of  the  forms  of  Canis  extrarius  hi»panicu8  (of  Fitz- 
>rk  on  Dogs),  which  are  represented  by  the  King  Charles 
id  other  lap-dogs.    As  I  can  find  nothing  concerning  it 
ks  I  give  it  a  provisional  specific  name, 
gin  of  the  characters  of  tliis  genus  is  doubtless  to  be 
irchistoric  time,  if  not  to  an  early  tertiary  geologic  age. 
»me  of  the  species'  characters  are  of  later  origin  ;  such 
teration  of  the  superior  border  ridges  of  the  temporal 
the  large  sinus  of  the  foramen  magnum.    These  cha- 
^n  in  a  lesser  degree  in  a  domesticated  true  CaniSj  as 
tioned,  are  evidently  an  adaptation  to  an  enlarged  brain ; 

>  the  increased  cerebral  hemispheres,  the  otlier  to  the 
it  vermis  of  the  cerebellum.     Whether  these  characters 

>  a  prolonged  domestication,  and  abnormal  nutrition 
lan  habitations,  remains  to  be  ascertained.  I  remark 
two  crania  of  dogs  found  mummied  in  Egypt  by  Mr. 
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Oliddon,  Bn<l  now  in  the  Museum  of  the  Academy,  present  all  tbe 
normal  details  of  structure  of  Cants /amiliaris. 

The  reduction  in  tbe  number  of  teeth  has  been  carried  further, 
and  is  probably,  of  more  modern  origin  in  the  new  genus  to  be 
described  below. 
I>T*edBi,  gen.  dot.  ' 

The  characters  of  this  genus,  already  indicated  in  the  analytical 
table,  are  as  follows  :  I.  I| ;  C  \;  P.  m.  | ;  M.  f ;  inferior  sectorial 
without  internal  tubercle.  The  incisive  formula  might  with  pro* 
priety  read  %,  since  these  teeth  arc  shed  at  an  early  age;  and  for 
the  same  reason  the  tuberculare  might  be  stated  {,  since  the  last 
one  of  the  upper  jaw  is  equally  evanescent.  I,  liowever,  give  the 
genus  the  benefit  of  the  possible  future  discovery  of  species  in 
which  the  teeth  in  question  may  not  he  so  early  cadncous,  and 
rely  on  the  restricted  diagnosis.  It  is  thus  apparent  that  the 
genus  Dyiodue  is  distinguished  iVoro  Synagodus  by  the  al'sence 
of  two  premolars  from  each  jaw.  While  the  genera  agree  in  other 
resiiects,  their  typical  sjiecieB  are  very  different. 

This  genus  probably  diverged  fVom  that  now  represented  by 
SynagoduH,  at  a  comparatively  late  period.  Although  it  ezhibiu 
a  degree  of  dental  reduction  greater  than  that  form,  1  admit  that 
the  possibility  of  its  having  come  off  from  Cants  rather  than  from 
SynagoduB  is  worthy  of  consideration.  This  is  suggested  by  the 
fact  that  the  remaining  (first)  tubercular  molar  of  the  inferior 
series  is,  in  D.  prauug,  more  like  that  of  the  species  of  Ca«i$  in 
all  respects,  among  others,  in  having  two  roots. 
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lh«*  ilirect  line  cif  niimorirnl  siUTOssion  of  parts  alrracly  reprc- 
-i-mi'il  l)y  tlie  genera  of  f 'nnitl ft,  i\ii\\  of  all  <lii^ili«jra<le  Car/n'rttra. 
T)ii<*,  as  alri*a<)v  stalt'(1,eon^i>ls  in  the  rtMliirtion  in  the  ininiht'r  of 
th«*  to«-th  and  their  tnhereles,  f<irnnn<r  a  scries  wlilrh,<'oninu'n('iii<; 
with  tliL*  {;«'neralize<l  extinct  type  Anijtfn'iijnn,  approaelu's  ni<irc 
ainl  ini»re  nearly  to  the  F*lnln\  In  the  intVrinr  sectorial,  the 
p-nns  />»jswluA  approaches  nearest  of  all  Canithr  to  some  (»f  the 
C'ar1u><^t  m-nera  (»f  cats,  as  //n/f/ni'htt/ifits  (althou«^!i  easily  distin- 
pui7«haMi'),  while  in  the  rednetion  of  its  premolars  it  approaehce 
the  moiiern  forms  of  that  familv.  In  tlie  early  slMMMiiii;  of  the 
iiii-i-rirs  it  reaches  a  (MiiMlition  not  foiiml  in  any  carniyoia.  hut  one 
which  marks  the  extreme  of  iK'y«.'hipmcnt  of  the  un<^ulate  m:immalH 
in  varioiiN  lines;  e.  jj.,  Itfuninnnttu^  Uinnhora^  and  Amhhfi''i,ia. 

Dyiodai  praTm.  fy  n<iT. 

This  species,  which  is  known  as  the  Japanese  sleeve  (lo;J,  i**  re- 
pre^cnteil  in  the  Museum  of  tin*  Acaih'my  of  Natural  Sciences  liy  a 
eiiiiiplele  skeleton,  with  the  crania  of  two  other  individuals.  These 
ftll  heli'ii-^  to  adidt  animals  of  a  siuu:le  litter,  which  were  hurn  in 
thi'  I'niti'il  Slates.  The  parents  of  the-ie  ili»i:s  wt-re  prunirrd  in 
Japan  hy  Pr.  \V.  S.  \V.  KuM-lien})er;:er,  l'.  N.  \.,  nuw  l're>iilent 
of  ihe  Acailemy.  Other  >pe4-imens  have  ln-eu  hr<mL:lit  to  the 
I'liJled  Stall's  hy  otlicers  of  iIm-  navy.  \U\  .1.  1!  *i'ra\  liiiiin^  a 
!»krdl  «'f  the  same  *\*i'^  in  ihe  l*roeeedin''N  of  tin-  /.(iulM<'ii-al  .Soeii-tv 
iff  Liiiiiliiu  fur  I'^'iT. 

Tlii-  I  r.iiiia  iu  the  .\ca<li  luv's  eoih-ri  i«)ii  are  alum^t  e\ae(lv  :tlike, 
ai«d  i«-*«i  uiMe  Ihe  niir  liL,MMvd  li\  1 M".  tirav  s'»  far  a-^  can  he  •li'»eii\. 
rrrd.  I'liit  I>r.  (Jiay'**  ««peeimen  wa«*  |»ri»haMy  \MUh_'.  :i**  \Ur  iuei. 
^••r  tii-lti  and  a  premolar  in  each  jaw  have  U"!  \ei  Immii  ^he<l,  and 
lh»  r»-  are  ^(ime  cranial  fiiutaiielle*^  >till  n-iuaihiuL:. 

1  hi-  <  haraclers  diNpla\«iI  l»v  the  «*kull>  are  a^  r<»li«iw^:  Tiie  mil/.- 
z\v  I-  •  \ei'?»si\elv  alihrevialeil,  and  tin-  f<M'ehea<l  \elV  c«HlVe\.     Till? 

•  ■ 

lirain-«'aM'  is  almost  ;;lohnlar,  and  the  /vi^Mmaia  prMpoiiiuiiahly 
|fr(>niinent.  The  siipriior  mar^^inaj  riili^e  of  the  lempural  fii<<^a  is 
prominent,  anil  those  of  opposite  ^iile^  are  wrll  si-paiaied  a*<  far 
AA  the  |Ni*«tiTior  parietal  region.  Here  they  appr.>aeii  each  nther 
abruptly,  forming;  a  wide  sa;;ittal  crest.  The  muM'idar  insertions 
and  oIIilt  ohhvouh  rid<;eH  cjf  ihc  Huprn,  ex-  and  ImMJ-oeeipital  re- 
ieii>n4  are  ntrongly  marked.  The  |)OHturhilal  proceMn  \h  prominent 
and  decurved.    Tbe  vertical  sioui  of  the  luperior  border  of  tbe 
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roramen  initgnum  is  deeply  excavatett.    The  eztental  ■artkce  of 
the  brain  case  aiid  oT  tlie  zygomata  is  minutely  rugose. 

There  are  no  lobes  or  the  posterior  border  of  the  snt«rior  supe- 
rior premolars,  while  they  are  present  on  the  two  inferior  premolars. 
The  superior  sectorial  is  normal,  while  the  first  superior  tubercu- 
lar is  like  that  or  Synagodus  mansuetug,  without  distinct  me<liaa 
crest  or  tubercle.  The  heel  of  the  inferior  sectorial  is  also  like 
that  of  the  species  J  ust  mentioned ;  one  border  is  much  more  ele- 
vated than  the  other,  and  forms  a  cutting  edge.  The  inferior  ~ 
tubercular  is  small,  is  longitudinally  oval,  and  supports  two  low 
tubercles.  This  is  one  of  the  most  important  points  of  difference 
between  this  species  and  the  S.  manauelus.  In  none  of  the  speci- 
mens is  there  any  trace  of  the  second  tubercular. 

The  skeleton  is  that  of  a  dog  of  the  size  of  a  rather  small  black- 
and-tan  terrier. 

Dr.  Ruse  lie  nberger  states  that  the  incisor  teeth  of  the  dogk 
were  shed  at  an  age  of  about  six  months.  He  also  informs  m» 
that  they  did  not  breed  after  coming  to  this  country.  Dr.  Gray 
states  that  these  dogs  are  fed  largely  on  vegetable  food  in  Japan^ 
and  have  an  artificial  existence  in  various  respects.  They  are^ 
according  to  Dr.  Ruschenberger,  uncommon  and  expcusive  iu- 
Japan. 

I  have  been  unable  to  discover  that  any  name  whether  varietal- 
or  specific  has  been  given  to  this  dog. 
latteyoB,  Laod. 

One  existing  and  one  extinct  species  have  been  found  in  Brazil  ^^ 
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Char.  9pecif.  The  snout  is  short  and  robuRt,  and  the  profile  from 
tbo  iiarietal  region  is  straight  and  descending.  The  premaxillary 
border  projects  but  little  beyond  the  line  of  the  extremity  of  the 
naJial  bones.  The  muzzle  is  sliorhtly  rontractcfl  in  front  of  the 
orbit  and  above  the  fundus  of  the  canine  alveoli.  The  latter  cause  a 
swelling  on  the  side.  The  infraorbital  re{;ion  is  somewhat  cracked, 
but  ap|N>ars  to  have  lieen  nearly  flat  medially;  laterally  it  de- 
scends ste«*ply  to  the  supraorbital  lK»rder.  The  orbit  is  not  large, 
and  the  zy<;oniatic  fossa  is  short.  Tlie  nasal  bones  are  narrowed 
p«>steriorly.  a  little  contractiMl  medially,  and  expande<l  anteriorly, 
their  lateral  p<»rtions  l>eing  prmluced  along  the  pre-maxillaries. 
Their  combined  nasal  border  is  concave,  and  is  without  the  notches 
of  some  forms.  The  /o/viw**';i  inf'raorhiiale  rxtrritttt  is  of  medium 
size,  and  isnues  above  the  interval  iMlween  the  sectorial  tooth  and 
thi-  one  in  advance  of  it.  The  mandibular  ramus  is  quite  robust, 
ant]  itH  inferior  border  is  gently  convex.  The  masst^teric  fossa  is 
Uiun«)4*d  by  elevated  lK)rders,  i^Npeeially  inferiorly,  and  the  angu- 
lar li«M>k  in  prominent  and  robust.  The  eontlyh'  is  situated  on  the 
horizontal  line  of  the  tultereulnr  molar,  or  a  little  above  the  others, 
anil  ha**  a  wide  transverse  ext4*iit,  (*hietly  inwards.  The  coronoid 
priM'i'sH  is  hii^h  an<l  wide,  and  is  turnetl  h:i4'k wards  so  as  to  verti- 
cally overhanir  the  cimdvlc.  Its  anterior  bonier  is  wide  bel4>w,  an<l 
l)eci«nies  horizontal  above. 

The  teeth  partake  of  the  robust  character  of  tlu*  skull,  with  the 
exi-cptioii  nf  till!  ini'isors.  Of  th«'se  the  crowns  of  the  external 
are  h^Uiz  and  narr<»w,  and  the  nu'diMn  small  in  the  preniaxillaries, 
nliilo  tlioHe  f»f  the  lower  jaw  are  all  small.  The  canines  in  both 
janH  :ire  ipiite  robust,  and  tlnise  of  the  lower  j:iw  are  rather  al>- 
riiptly  recurved.  The  first  prein(»lar  is  small,  and  has  a  simple 
cfown  and  single  root.  The  crown^ot*  theotlier  premolars  are  wide 
at  the  base,  and  form  each  a  simple  ci»ne,  with  a  short  |Misterior 
ba!«al  hivl.  The  npp4r  sectorial  is  relatively  not  long,  but  is  robust, 
anil  mith  thick  blades.  The  internal  heel  is  well  devel(»)K'd,  as  in 
f'tttiM^  while  a  cingnlum  represents  an  anterior  lobe.  The  tuber- 
cuhir  molar  in  narrower  in  fore  and  aft  diameter  than  in  Tt'mnnrifnn 
vur\ji>hitftn  or  f'anis  latrunA^  alth<ingh  it  presents  the  same  di*- 
taiN.  Thehe  are  a  wide  obtuse  external  cingnlum;  two  external 
tul*ercIfH;  a  median  obtus4*  tubercle,  and  a  wide  internal  ein- 
Kiilum.  The  premolars  of  the  lower  jaw  are  similar  to  those  of 
the  maxdiary  bone.     The  infcri<ir  sectorial  is  quite  robust,  and 
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the  internal  cusp  is  well  developed.  The  heel  is  shorter  than  the_  ^ 
blades  of  the  crown,  and  is  wide  and  without  tubercles  in  its  some-  -^ 
what  worn  condition.  Itn  external  border  rises  to  an  edge.  The^^^ , 
tubercular  is  wider  than  the  corresponding  tooth  in  the 
rary  species  of  f^anid^, although  not  so  wide  as  long.  Its  crowi 
rises  in  two  low  tubercles  which  stand  transversely  near  the  middle 

Xeaauremenle.  m. 

Length  of  skull  to  orbit  (axial) 049 

Depth  of  skull  to  orbit  (axial) 042 

Interobital  width 040 

Width  of  nares        .  017 

Length  of  superior  molar  series      ....    .038 
Length  of  banes  of  three  premolars        .        .        .    .019 

Length  of  base  of  sectorial 013 

Width  of  sectorial  in  front 009 

Width  of  first  tubercular  anteroposterior       .        .    .006 
Width  of  first  tubercular  transverse        .         .         .     .014 

Length  of  mandible  to  angle 093 

Elevation  at  coronoid 051 

Elevation  at  sectorial 020 

Length  of  inferior  molar  series        ....     .045 

Length  of  iiifei'ior  sectorial 014 

Length  of  heel  of  inferior  sectorial  .         .         .     .003 

Length  of  inferior  tubercular 005 

Width  of  inferior  tubercular 005 
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(iv  n t'rai  ( ^'*.<» •  r  rat  ion *f. 

In  tifitli  i'aiti'Ifr  ami  F*'lnlft'  tlic  nMliirti(»ii  tif  tlio  dontnl  sorios 
\%  «-oiMUH-ti'i1  uilli  A  ccMitrnc'tiuii  of  tht>  fariul  part  of  ihr  sktill, 
cilin  r  i»o..ii'riorIv  «»r  :iiit«Ti«»r!v.  Enhi^lmrtimi  is  an  cxainpli'  of 
uiiU-riiir  aM>r4'viali<>n,.'tiHl  Irfiitjt,!}  of  (Mi^tt'iinriMiiitrai'tioii  anions 
'Vjiii'/rT,  wliili"  Siitifmlnn  ami  /.////.r  fxhiMl  llir  aiiU'rior  n'<liK'tion 
ill  J''li'{if.  1  liavr  already  pninto)  out  that  this  ri*<1m'tii»ii  is  ac- 
Li>Tiipaiii('(l  tiy  a  coi-rf>pon(Iiii<^  incrcax*  in  ihi*  >i/.iMif  thf  sn'torial 
t4i'h.  Hut  thi'  I'l'tliirtioii  ill  th(*  iiiiiiihtT  of  tfcth  in  ^I'oloiric  time 
!iA'«  ii(»t  licfii  i'oiitiiii'fl  to  tlic  f '/fr/«/f*"/v/,  iiiit  Im'Ioiijx'^  to  the  I'iilTH- 
lull  ^  ami  I'iiiiiato  as  wt'll.  The*  siiiali  nniiilN'r  of  ti-rth  Is  ;;i'no- 
r:il!y  a'«**oc-iali'il  witli  liiiili  spn-iali/.ation  anions  Maniinalia  ^iMic- 
r:i!l\.  The  ^^nn'ia  Stjnfufnilns  ami  Iff/.^ftdus  art*  tin-  most  special- 
iz«-il  of  tht'  t  'nunUe, 

I  iii:i\  hi-ri*  rtfiT  to  tlu*  frcMinntlv  olisiTvnl  mlnrnl  dtMitition 
(•f  iiian.  Paiuih  first  pointnl  out  the  >i;:iiiri<'amH'  of  tlic  ahscnro 
of  t!.i*  thinl  iiioJurM  from  the  NtHii'lpniiit  of  rvnlutioii.  citiii;;  Anu'- 
r;>  all  t-a«<«-s :  :iiiii  I  h:ivi*  o)i>('r\«'(t  ihi*  similar  hfariiii;  of  tin*  ah- 
s«ii«v  of  tlic  rxlcriial  .-npiTii»r  iin-i^or*..'  Thr^i-  ri"«liirtii»iis  are 
\ir\  fri'ipii'itt  ill  thi-  I'liitiMl  Slates,  aii<I  prMiciMy  rls4'whrrr  aiiioii:; 
r:\..i/««l  na!  inh^.  )>iii  •^tiiti^^tii's  on  tliis  imint  an*  let  waiitiiii;.  Mv 
fr.iii'i  Ih".  *'.  \.  I'iiirr.  an  <\pi  lii-niMMi  ati«l  M-irntitii*  <li'nti»»t  of 
*.  I.;-  (If  V.  iiiftirtiis  im>  tli:il  hi-  kititWH  of  t  wmf  y-vii;ht  f:Lmilii-s  in 
wj.i'h  thi-  t-\triii:i]  *«n|ici'ii>r  Iiumniux  an'  :ih<.fiit :  to  ihi'M-.  four 
f.ini:l-.i-*<  m:iv  hi*  a«hi('<i.  wiiicli  liavr  fnllcii  niiih'r  mv  own  nhscrva- 
tii'h  :  that  till' ah*«rii('i*  iff  om*  or  hdh  pairs  4»f  liii'  lliinl  nmhirM 
i.*i  --lIi  im»rr  i'iimm<»n,  is  ('niifn-incil  h\   \\y.  l'iiTri''s  f\piri«'m'i'. 

It  is  rvi'h-nl  that  wo  have  eh;ir;n"ters  wlihli,  if  sfaMr.  WiHiJil 
iii<li(  »te  two  or  thirr  ireiii-ra  of  //mi/i//M'/.i  Mil'lil  ii>n:il  til  ll'tntn. 
T!m  \  :ire  iinstaMe  at  pies«nt:  that  is.  thrv  :iri-  ii'>t  \i't  invarialilv 
fiMitiil  ill  any  rare  fir  spri-ics  nf  man,  iir,  in  <iliier  wnois,  an*  imt  so 
ftvMH'iatetl  with  i»thi"r  phy-i<*:il  rh:ira«-tiT-»  as  to  furni  a  ("orn-hiti'il 
imh-x  of  them  Hut  experieiiee  in  pah-i)nl<ih>L:y  ami  /nohii^'v  ri-n«U>rH 
it  aini<»*«t  eertaiii  that  these  ih'iital  eharaetiTs  will  at  Miiiif  I'lilnre 
tiiiii-  antiiiiiie  tliid  ile^ree  of  Importance  l>y  het-iiiniiiL:  staiije.  Tliis 
i«  aln-ndy  iinlii'Hti*il  hy  the  faet  of  their  lK*in^  eonstaiit  in  families 
al  tlitr  present  time.    At  to  what  noes  will  bo  thiiN  iliHtin<;uishi<il 

I  Proceeding!  AmiffiflM  F*  'H,  pb  234. 
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generically,  it  ia  not  eaey  lo  indicate,  but  all  those  with  prognathoas 
crania  may  be  safely  exduded.  It  is  improbable  that  Hongoliaa 
races  will  early  participate  in  such  a  modification,  as  they  have  a 
tendency  to  prognatliiem,  and  a  generally  strong  dental  develop- 
ment. 

Since  the  reduction  in  the  number  of  teeth  is  intimately  connected 
with  orthognatliiam,  it  is  easy  to  suppose  that  it  is  primarily  due  to 
the  diminished  space  allowed  by  the  contracted  maxillary  arcade. 
This  contraction  is  doubtless  due  to  a  deficiency  of  building  mate- 
rial, consequent  on  a  transfer  of  force  to  some  Other  part  of  the 
structure  during  the  period  of  growth.  This  transfer  may  be  to 
the  superior  parts  of  the  cranium,  which  is  extended  to  contain  an 
enlarged  brain.  As  the  loss  of  a  tooth  from  each  side  has  so  far 
been  sufficient  to  accommodate  the  dentition  to  the  space  which 
it  is  to  occupy,  it  is  not  likely  that  the  absence  of  both  I.  2,  and 
M.  III.  will  become  established.  The  reduction  in  the  inferior 
series  is  less,  and  I  do  not  know  of  any  examples  of  the  absence 
of  the  external  incisors  of  the  lower  jaw.  The  loss  of  the  third 
inferior  molars  is,  on  the  other  hand,  very  common.  It  then  may 
be  reasonably  maintained  that  two  genera  of  Sominidae  will  be  at 
some  future  day  added  to  Homo;  that  the  latter  will  include  the 
inferior  races  of  men,  and  the  future  the  superior;  that,  although 
in  specific  characters  there  may  be  a  want  of  greater  constancy  in 
the  species  of  the  new  genera  as  compared  willi  each  other  thao 
as  compared  with  the  primitive  and  true  Homo,  they  will  pre- 
sent cases   of  what  is    elsewhere  known    in   zoology,  that  the 
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July  15. 
e  President,  Dr.  Rusghenbeboer,  in  the  chair. 
1  persons  present. 
:.h  of  J.  B.  MeCreary,  a  member,  was  announced. 


July  22. 
Dr.  Joseph  Leidy  in  the  chair, 
persons  present. 

ynof  a  Diamond, — Prof.  Leidy  exhibited  a  black  agate 
on,  having  mounted  upon  it,  centrally  in  a  raised  gold 
te  diamond  about  7  mm.  broad.     It  had  been  submitted 

Mr.  Ernst  Kretzmar,  jeweller,  who  informed  him  that 
I  who  wore  it  recently  was  leaning  with  his  head  upon 
>n  a  window  ledge  in  the  sun,  when  the  diamond  ex- 
libly,  and  with  sufficient  force  to  drive  a  fragment  into 
ind  another  into  his  foreliead.  On  examining  the  dia- 
fractured  surface,  following  a  cleavage  plane,  exhibits 

the  remains  of  a  thin  cavity,  such  as  is  sometimes  seen 
crystals.  Tlie  fracture  also  exposes  a  conspicuous  par- 
*al.  Prof.  Leidy  thought  that  the  explosion  had  been 
sudden  expansion  of  a  vohitile  liquid  contained  in  the 
frequently  occurs  in  cavities  in  many  minerals, 
ismith  tiiought  that  the  liquid  might  be  carbonic  acid, 
impressed  with  the  idea  that  diamonds  originated  from 
ial  in  the  liquid  condition. 


July  29. 

le  President,  Dr.  Rusghenbeboer,  in  the  chair. 

* 
four  persons  present. 

aths  of  Francis  Garden  Smyth,  M.D.,  a  member,  and 
lard  Spach,  a  correspondent,  were  announced. 

0  on  Orgyia — Prof.  Leidy  remarked  that  Orgyia  leucoa- 
ch  now  seriously  infested  the  shade  trees  of  our  city, 
the  horse-chestnuts  and  silver-maples,  had  recently 
o  the  moth  stage.  The  trunks  of  the  trees,  and  the 
ig  railing  of  the  square  opposite  to  the  Academy  ex- 
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hiint  a  profusioD  of  cocoons.  In  seeking  for  specimens  of  tbe 
male  moth,  lie  had  collected  only  three,  in  a  walk  along  one  side 
of  the  square,  from  the  railing,  nhcre  hundreds  of  the  wingless 
females  were  to  be  obtained,  as  they  rested  with  their  foamy  white 
masses  of  eggs  on  their  cocoons.  From  the  fewness  of  the  males 
be  was  led  to  suspect  that  the  females  might,  perhaps,  in  many 
instances,  deposit  the  eggs  in  an  unfecundated  condition.  To 
ascertain  if  this  were  so,  he  collected  several  dozen  cocoons  with 
pupK  of  females,  distinguished  by  their  comparatively  robust 
character,  and  placed  them  in  a  covered  box  in  his  study  in  the 
third  story  of  a  back  building,  separated  from  the  nearest  place 
wliere  there  were  other  cocoons  by  the  fVont  building  and  tbe 
width  of  the  street  in  front  of  his  house-  As  the  females  came 
out  of  the  cocoons,  distended  with  eggs,  these,  with  the  exception 
of  a  few  which  appeared  to  be  accidentally  drop])ed  in  several  in- 
dividuals, were  retained.  Aflcr  some  days,  as  nonu  of  the  females 
laid  their  eggs,  the  box  was  nncovered,  and  on  the  second  morning 
Bubscqnently,  several  individuals  had  deposited  masses  of  eggs, 
though  no  males  were  present  in  the  box.  However,  on  examin- 
ing the  vicinity,  four  male  moths  were  detected  on  the  outside  of 
tile  curtain  of  the  window  in  which  the  box  had  licen  placed,  from 
which  it  was  supposed  that  the  females  had  been  visited  by  males 
attracted  during  the  night  from  the  neighborhood. 

Tbe  case  related  reminded  him  that  some  years  ago  a  collector 
of  butterflies  in  the  suburbs,  informed  him  that  he  frequently  ob- 
tained male  specimens  of  the  Cecropia  and  Luna  moths  by  pinning 
females  to  the  side  of  the  window,  when,  in  the  morning  after,  ba 
would  almost  certainly  find  males  in  conjunction  with  them.  The 
means  by  which  the  males  thus  And  their  mates  at  night  and  in 
out-of-the-way  places  were  not  obvious,  as  the  insects  appear  to 
be  incapable  of  producing  sounds  or  scents  that  are  appreciable 
to  our  senses. 
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AutiisT  19. 
The  President,  I>r.  UrsciiKNitKiiUKii,  in  the  chair. 
Twenty-lhn»e  piTsJonH  present. 


The  President,  Pr.  KrsriiKNUKiitiEK,  in  the  diair. 
F^oiirtecn  |)cr8on.s  present. 


SEI*TKMnKK  2. 

The  Preflitlent,  Dr.  Ki  ^jciiknukiuikk,  in  Iho  chair. 
Twenty  person h  present. 


Sei'Tkmukr  ."). 

Xlie  Pri.'Hi4UMit,  Mr.  lU  sriiKNiiKUiiKU,  in  thi'  cliMir. 

Tliirty-i*ii»hl  piTf^ons  prcsiMit. 

A    pa|»fr    iMilitl«<l    "  lU'si'iiptlnii   of  ji    Ni*w    nr;incliifH>«l,*'    l»y 
Jiihn  A.  Kvfli'r,  \\:is  p^i■^^htl>ll  I'nr  piil»iii':itinn. 

«'Shiiiili*«l  ««cvi'r;il  l:1:i>*«  {nrinirarics  cnutaiiiiiii;  ;i  lari^r  iiiiiiilirr  ut' 
li\iii»  siii'i-iiiii'Us  nf  ihi*  h'HirV  :»iil,  Mifrtm  i-f-'/sfits  M'-rt'iinnn 
\Vi«»iij:u*|.  'I'Ih'M'  i>nilii'a<*«>il  llii'iM'  woikiT  r;i"*trH,  itirijor.  minor,  and 
d«nrl.tlii-  h<iiii>y-iMviriT. and  lli«'  t'iTti|i>  <|iuvii.  Tin'  ai'litit'i:i|  nr.sts 
)j:id  h«'t'ii  hii)iii:)it  tViiiii  ihi'  <fardt'ii  of  (hi*  <fod^,  <'<ilorad<>,  whrir 
the  h'ini-v-.'ilit  had  lut'ii  di**r(ivrrrd  iiy  Mr.  Mi'<'(H>k.  'I'lifV  liail 
pri'\iiitisly  iifiii  siippi)..r<i  to  hi'  roiiliiu'd  tu  a  niori'  soiilhi  rii  lall- 
ludi'.  Thi*  ni'-^t-^  aiv  tniind  (Hi  tin'  tops  or  soMthnii  sli»prs  of 
rid'^r^.  In  rxU-rior  nn-hihrtiin'  ihry  are  small  ;:ravrl-tovrnMl 
DiiiundlrtH,  irnncalrd  I'oni-M.  pit'icrd  in  the  rmtrc  l»y  a  uatf,  or 
|*rr|M'ndieiilar  ((|N-nin^  I'rtMn  thrt'c  to  nix  inehcN  di-fp.  Thi'  iiili*iior 
»rrhiti*i'lnri*  wnti  ilhiMtriited  by  numerous  HpccinuMis  hrouifhl  IVoin 
exravaled  neHtn.  Ii  ccjusiHtN  of  a  hcries  of  umler^round  gnUriii-s 
»nd  fhnnitHTM,  cut  throU){h  the  (gravel  and  sandstone  to  tlu*  din- 
tancv  of  nearly  eight  feel  in  length,  two  to  four  feet  kicnealh  the 
•urfacr,  and  alK>ut  ten  to  twelve  Tncbee  III  wUlh  At  Um  widest  part. 
The  honey-bearers  were  found  hav  *  TOofii  of 
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the  honey  chambers  by  their  feet :  their  large  globular  abdomens 
looking  like  bunches  of  sninll  Delnnarc  grapes.  About  eight  to 
ten  chambers,  containing  each  an  average  of  about  thirty  honey- 
bearers,  were  found.  The  workers  cared  for  the  honey-bearers 
wlien  the  chambers  were  opened,  and  dragged  them  into  the  an- 
opencd  pails. 

The  ants  proved  to  be  nocturnal  in  their  habits,  remaining 
within  doors  until  after  sunset,  about  7.30  P.  M.,  each  evening, 
when  the  workers  issued  forth  in  column,  and  dispersed  among 
the  clumps  of  scrub  oak,  Quercua  nndulata.  Here  they  sought 
the  galls  made  by  a  species  of  C^nips,  which  grows  abundantly  on 
the  bushes,  and  licked  therefrom  a  sweet  exudation  which  issued 
in  small  transparent  beads  from  the  surface.  From  11.30  P.M. 
to  about  3.30  A.M.,  when  the  Qrst  streakings  of  dawn  began  to 
appear,  the  workers  returned  home  laden  with  the  honey.  This 
appears  to  be  fed  to  the  sedentary  honey-bearers  by  disgorging  it 
in  the  usual  way,  and  remains  within  the  globular  ab<lomens  as  s 
store  for  future  use.  The  economy  of  this  habit  appears  to  re- 
semble that  of  the  bee;  the  exception  being  that  the  bee's  honey 
is  stored  within  the  inorganic  suhstance  of  a  waxen  cell,  while  the 
ant's  is  lodged  within  the  organic  tissue  of  the  living  insect. 

The  above  ia  a  brief  abstract  of  observations  presented  in  detail, 
together  with  others  not  here  referred  to,  which  will  appear  in  full 
in  subsequent  reports  of  the  Academy's  Proceetliugs. 

Kolices  of  some  Animals  on  the  Coaxt  of  New  Jersey— Prof. 
Leidy  exhibited  a  valve  of  the  beach-clam,  Maclra  »olidisgima, 
which  he  picked  up  among  the  numerous  dead  and  bleaching  shells 
of  Brigantine  Beach,  N.  J.  It  attracted  his  attention  trom  its 
apparently  having  a  fungus  growing  upon  it.  The  fungus-like 
excrescence  presented  a  remarkable  resemblance  to  a  I'olt/porui 
growing  from  the  stem  of  a  tree.     It  is  an  outgrowth  from  the  tip 
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ced  a  conspicaoas  hemispherical  tumor  on  one  side  of  the 
ice. 


September  16. 

« 

The  president,  Dr.  Rusghenberqer,  in  the  chair, 
'enty-two  persons  present. 
€  following  was  ordered  to  be  printed : — 
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DSBOElmOlT  or  A  FEW  BBUtCHITOS. 
BY  JOHN  A.  BYDEB. 

TTpnn  examining  n  pair  of  Branchipods  wbicb  were  kindly 
handed  mc  by  Mr.  D.  S.  Holroan,  and  which  had  been  collected 
near  Woodbury,  N.  J.,  I  find  them  to  be  a  form  hitherto  unde- 
Bcribed.    I  accordingly  propose  &  name  for  the  species. 
BtraptooAplialtu  Malli,  nor.  jp. 

In  form  and  size  this  species  resembles  S.  lorvicornM,  Waga, 
but  the  third  Joint  of  the  second  antenna  differs  from  that  species 
in  the  details  of  its  structure,  and  the  ovigerous  sacs  of  the  fe- 
males are  not  blue  as  in  Waga's  animal.  The  inner  branch  of  the 
terminal  Joint  of  the  male  claspers  is  the  shortest  instead  of  the 
longest,  as  in  S.  toraicomie ;  at  the  interior  anterior  margin  of  the 
short  branch,  there  are  two  unequal  lobes,  extending  forwards 
and  lying  flat  against  the  laminar  posterior  border  of  the  anterior 
branch  ;  at  the  lower  posterior  angle  of  this  lamina,  or  blade  of  the 
forward  branch,  there  is  a  well-marked,  somewhat  falcate  process, 
which  fits  between  the  lower  lobular  process  of  the  posterior 
branch  and  its  scythe-shaped  lower  extremity.  The  anterior 
branch  then  crosses  the  posterior  at  nearly  right  angles,  and  for 
about  a  third  of  its  length  maintains  a  pretty  uniform  thickness, 
and  is  straight,  when  it  suddenly  swells 
and  bends  forwards,  and  as  suddenly  con- 
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llie  ar('oinp:in villi:  cut  of  tlu*  Iioad  of  the  mal(\  The  front  ofilic 
lit'U'l  JM  |ir4iloii;:«M|  into  a  strni^ht  Im'mIv,  which  h:in(;s  down  nearly 
vtTtii  ally  ln'tiiciMi  lliL*  first  j(jints  of  the  (*l:is|)(*rs.  ami  is  tlattriird 
anli'r<»-|)OstiTiorly,  and  cniar^rinate  at  its  tip.  The  aMtcniiifonii 
apl't  li'lai^c  is  ninrh  loni^tTthan  in  S,tt:rnnns^  Parkanl,  whiUt  the 
l4Tiiiiiial  branclics  of  tlit;  claspcrs  art*  widriy  tiitlVront  from  tho.^c 
of  that  >|it'ci('N  in  their  sliape  an<l  reiativf  proportions.  The  male 
c»ri::ins  are  very  feehly  armed  with  a  few  short  opines,  and  are 
Ii4':iilv  straiL'ht. 

The  eephaiit'  horns  of  the  female  are  twisted  upon  themselves, 
^liJh1Iy  hent  and  tlattene<l  at  tlieir  extremilies,  which  are  frin*4ed 
with  short  hairs.  The  hipje  lateral, nvoid,  {mm} uneulate.  apparently 
j^lamiular  or;;anH  liehind  the  eye^,  are  the  same  in  si/.e  and  shape 
in  hiith  M'Xes.  The  ovi;;erous  sacs  are  lari;e,  nearly  IrdT  a*«  lon<^ 
AH  the  alnhunen,  cf>nical  in  form,  and  e(»ntain  a  ^reat  numl*cr  4>f 
04-lir:irei>ii'«  e;^i;H.  niore  nnnieruiis  nnd  much  smaller  than  thi»se  of 

f'hir f'hfihis  hfiiinftnii  fmin  the  same  locality.     The  niah-  i^  <»f  a 

l»i*.iulifnl  ureen,  deejK'r  ahont  the  head,  as  thoii;;h  saturati'il  with 
uc-etale  of  Clipper;  the  female,  mi  the  other  hand,  i**  \ell<>w  with  a 
liii^e  of  ;;icen,  ver<:iii«;  to  hiownish  in  part*«,  and  is  very  nearly 
rif  the  ^anie  •*iz«'  as  the  male,  if  ni>l  a  little  larger.  Tlii*«  *«iiiiil:iril  v 
ill   t!.f   -i/i-  of  tlu*   scxi's,  with   a   lenilnicv   in    th**   femrdc'*  to   In* 

ft 

I-'irir'-t.  i«»  oli>rr\cd   onlv  in  S.  tfrrtrntihis,  a**  far  a**    I    am  aware. 

u 

'I  1.1-  !Mii  rather  loh'j.  plnnioNc,  tapciini;  liianchi"^  of  the  tail  are 
r*  •}  III  h"th  si-\f«<.  liiit  of  a  mn4'h  hriiiiitcr  red  in  tin*  female  :  more 
^leiMliT  in  The  mall*.      Ij«'iiL;th  '2'  iinii. 

I  naiiii'  the  .spccio  I'tir  Mr.  W.  I*.  Sral.  who  colh-ctid  the  tir«»t 
t \  pti'al  "•pccimehs  ;  the  same  p'Htii'niaii  has  «ince  fin  hi*<hi-d  uw 
with  All  additional  supply  of  i-xaiiiplcs. 

The  known  species  »if  this  lji-ihis  are  ai-cordiiiiilv  a**  fallow*.:  — 
Sfrf  I  /i*r,j.fnihi.t  furrirurms^  Waiia,  V  1  inch,  i  alum!  II  iin., 
Wamnw,  rohiiiil. 

.S.  r«fcr,  Loveii,  J.'i  mm.  loiii:,  Cape  of  <M»i)d   lli»pe. 

•S.  «irfii/M,  Haird,  %  H  Iin.,  9  >>  Iin.  loicj,  St.  hiMniii'^o 

S,  trxnnu*^  I'lickanl,  ^  •fi.'i  in.,  9  -'*•>  in-  h»iiL'.  Te.\a'«. 

S.  irdrmiNii,  rni'kanl,  %  16  mm.,  9   l^-l'^  mm.,  Kllis,  Kansa<«. 

•S.  «ra/ii,  Kj'dvr,  9T  mm.  long,  New  JtTM«>y. 

All  of  the  aiiecks  are  fbaiid  bi  fk«eh  water. 

The  dietribollon  of  tf  Ibregnin};  gemm,  and  tlio 

rteomUaaet  tslei  len  ihe  PuliHh  and  New 
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Jersey  species  is  very  remarkable.  Why  such  a  resemblanoe 
should  exist  between  two  freah-water  crustaceans  separated  from 
eacL  other  by  a  salt  ocean  3000  miles  wide,  and  nearly  a  thousand 
miles  of  land  besides,  is  a  problem  yet  to  be  solved  by  chorologista 
and  biologists.  Indeed,  the  distribution  of  both  branchipoda  and 
phyllopods  in  general,  is  not  a  little  singular,  and  all  those  who 
have  the  opportunity  of  acquiring  any  data  in  regard  to  the  sub- 
ject should  be  careful  to  put  them  on  record. 
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Skit.  23. 
The  President,  Dr.  Krsc*iiKNBKKUEii,  in  the  chair. 
Thirty -five  persons  present. 


Sri»t.  :10, 

The  Presi<lent,  |)r.  IlrsciiKNiiKKtSEK,  in  the  chair. 

Tliiily-lwo  pcrsdiis  pri'M'nt. 

Tho  ih'ath  of  K<I\vanl  Peace,  M.D.,  a  member,  was  annoiinci'd. 

ihi  i^riMfaftllfi  I*la*\ — Pn>f.  LkiiiY  rrmarkoil  llint  a  fi*\v«l:iyrt  ai^o, 
wliih-  rriniMin!:  in  the  Park  with  hi*;  litlUf  ilaii;:hlcr,  siiu  ha<l  railed 
hi^  nttrntinn  towiint  sh<*  Huppusril  tf>  he  nuinrronn  catiM'pillars  at 
thi-  Woniini  or  a  hrook.  On  <'xainination  they  provnl  to  lir  an  ex- 
tra«ir<i)nary  .'i('(*iimnlalif»n  of  i*nstiih  lln  hlar.  Thin  spvi-h'sol"  poly- 
z<t«in.f»r  ficsh-WHtiT  cilialtMl  polyp,  hf  had  dlM-ovcml  at  Newport, 
\\  1.,  upManU  of  twenty  vi'ars  at;o,  an<l  drserilM-d  in  tin*  Pro- 
c<M'iliii^i  of  tlii«i  Arrulrniy  I  l^r»s  ;'►'.•).  H**  liati  n-prati'iliy  •»«»ni:lit 
fi>r  11  iM  tlie  vii'inity  of  Philadelphia,  hut  had  m-vt-r  found  it  until 

'J'lii- •h-vi'lfipnii'nt  of  the  rii*«t:tt(>ll:i  in  the  loealily  indir:tlril  is 
mo^t  M'iM;irk:iiili-  »n>l  ^\ondiTful  for  its  extent  'riioUNamU  uf 
Vi,*rniii-ui:ir  j^roups  s|ii-c:iil  ovtT  Ihr  IimIIoih  uf  tlu'  lu'iMik  for  itlmut 
twi-ntv  fi ft  of  lfn<jlh  ami  a  yard  diniini'^liini'  to  a  lout  in  luiadlh. 
Thi'\  in\i"-l  m11  thr  Nidnurri:»'d  Ntont'sjiiul  phmts,  and  are  sn  «-1hm'1v 
erovkilt  il  a^  lo  iiitcrtwiui*  with  f»n<*  anothrr.  Ifaviui;  oidv  iiarrow 
inl«-rv:ii«*,  without  room  fur  niovcuifnt  exeepi  hy  niulu:tl  ili*opl:ii'e- 
meiil.  Till*  ;rrfiupH  are  nil  at(aehi><l  In  aeoininnii  hasal  nn'UilMaiie, 
from  whii'h,  liowi'Vrr,  thry  are  eapalilr  of  »ifparaliii'j[  thi-iUNi-lve-*. 
\  lari;e  patrh  of  the  niruihrane  enviTt'il  with  ;:nMip'«  of  the  Ciis- 
lAU-lla  wsiH  raiM'd  and  placed  in  adi*«h  of  water,  and  after  a  eoupie 
of  da\  *•  mo<«t  of  the  j^riMips  s^lided  away  from  the  nieniltiain-  t<i 
the  iMittom  and  niilen  of  the  dish.  The  ha-ial  meiidn  ane  Im  andier 
c«il<ire<l,  honioireneoUH.  und  oliM-urely  granular.  A  paleh  nf  it, 
fiiiir  ineheH  loiit;  hy  two  and  a  half  inehes  wiile.  <'toNely  eo\i'i'ed 
Willi  };roujm  of  the  ptdyp«  preHorveil  in  nlcuhol,  was  presented  an 
A  aiM-t-imeii  for  the  miifii*um. 

It  would  ap|H*Ar  that  in  tlio  development  anti  growth  of  the 
CriHtatella  ieniii|H,  they  from  time  to  time  break  up  into  Hmaller 
group*,  and  retain  their  connection  only  through  the  baiial  ineni- 
brane,  which  wfema  to  lie  of  an  exoravfl^^'^HM  eharaoter. 

The  liaaal  roerobrane  of  the  Orb  ^  interesting 

from  the  drcumatance  that  in  Um  >f  polyps 

it  harbored  nultitodaa  of  £^ 
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At  tilia  season  the  Cristatella  j^roiips  are  Tull  or  statoblasta  or 
winter  eg);8,  in  all  stages  of  devetojiment.  The  mature  atato* 
blasts,  including  tlie  annulus,  but  excluding  the  marginal  anchor 
spines,  measure  from  1.15  mm.  to  1.325  mm.  in  lireadlh.  Of  Bfleeo 
6|>ecimens,  seven  measured  1.2  mm.  in  breadth.  The  number  of 
anchor  spines  usually  ranges  from  60  to  TO',  but  in  a  tew  8[>eci- 
meus  ns  low  as  53  and  as  high  ns  7*  were  counted.  Both  in  size 
anj  tlie  number  of  spines  they  considerably  exceed  those  of  Crit- 
taleUa  mucfdo  and  C.  ophidoidea. 

The  individual  polyps  of  Crinlatella  Idae  when  fully  extended 
are  about  3  mm.  in  length,  and  their  arms  support  about  80 
tenlaclea.  The  stomach  is  chocolate  brown;  sometimes  lighter 
yellowish  or  greenish-brown. 

The  same  locality  was  further  remarkable  for  its  profusion  of 
other  animals.  e8|>eciftlly  for  the  abundance  of  flesh Kiolored  Hydras, 
and  the  groups  of  Vorticellas.  Tufts  of  Anacliaiis  were  white 
from  the  latter. 

Lieut.  C.  A.  H.  McAuley,  U.S.  A.,  was  elected  a  correspondent. 


October  7. 

The  President,  Dr.  Ruschenberoer,  in  the  chair. 

Thirty  persons  present. 

On  Amasba  Btallae. — Prof,  Lridt  remarked  that  while  perusing 
the  comrannicatiim  of  Prof.  Biitsehli  on  "Flagellata  and  other 
related  Organisms"  (lieitriige  zur  Kenntniss  der  Flagellaten  uni] 
einiger  verwandten  Organismen),  in  the  Zeitschrift  fiir  wissen- 
schaflliche  Zoologie,  1878,205,  his  attention  was  esi>ccially  at- 
tracteil  by  the  description  of  a  jiarasitic  amceboid  livinjt  in  the  in* 
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cn!i:iti'in  of  cinlosrin*  ami  ci'tosarr ;  ninl  fnnii  the  lattiT  in  the 
l*«t«.M-^-iun  of  :i  wrll-ilftiiir(l  niirlnis.  Hi*  propoHccl  for  it  the  fol- 
litwiiii;  it:iiiif  with  (listiiiclivu  cli:ir:u*tors : — 

(••'iicr:il  c'linrai'ter  riinl  h.iliil  of  Anm  ha  :  coinposiMl  of  <'oli»r!r'<H, 
h'l'iHi^i'iit'Mii^i.  |rinniil:ir  |*rolf»|»!:i'«fu.  ill  tlie  (inlinaiy  uorinst!  active 
i-<iti<liti>iii  uirlioiit  (|i>tiiu-tioii  of  crtiisan*  :iii«l  oixlosarc  ;  witli  :i 
tli^iiiK't  iitirlrati'il  iiue-U'iH.  lull  onliiiuriiv  with  neither  contractile 
Vfsiclf  n«»r  v:u'n(»les. 

KM>AMi»:iiA  III  \Tr.*:. 

/■;.■..   .!/■'  I'roUuM.     S<>il»n!il :    Hrilr.  7.    Naturgrs,  d.    wirh.  ThiiTi*. 

lv,;i.  ftV/  Sir  in. 

.! ^'  if-rm.     Sloin  :  ()r:;:iiiisiuu*<  d.  Iiifu-itnisthrin'.  lsr»7,  II  ,  Jtl-V 

.-!"... '..I   H'-iff't.     MuiM-h!i:  Z«iiH.  t.  wis.  /iHiIn^ic,   1**7\  \\\.  "JTiJ, 

T:i!    \i..  Ki-. 'Ji;. 

Initial  fiiini  i:lnlMilar  pMSMiii;^  into  s)ihenii<lal.  ovni.  or  vaiimisly 
lf)i.ifr  iorins,  niu^lly  <*lavatr  ami  iiitivini;:  with  tiie  lu'oaih-i*  [MtU-  in 
a*(\  niii-i'.  I'riti(i)ihi*«ni  fiiii'lf  <;raiiiilai',  am)  whi'ii  in  luniinu  nmiv 
•  •r  li— *  •ii'«tinrily  striate.  Nnrti-i]<  *«)iht'ri(-at.  granular,  u  it h  a  l:tii;e 
tin<  N'i'lii*-.  Iii^linrt  fito«l  (lartii'li's  ('<itiMntiiil\  t'fw  nr  ipihr.  Si/e 
of  L'l"l'nlai  fiinn?*  o.iifil  mm.  t>t  n  n7.'i  min.  in  <liaim*ti-r :  rlnii:.':itiil 
fiiini^  «•  I'T.)  mm.  hv  m.im;  mm.  t<»  o. j.'i  mm.  Itv  M.u'.i  mm.  Taiasitic 
111  lii'lar-ji-  inlrsiiiir  of   lUaffn  nririifnli^^. 

Tin-  /.' -i'liu'i  ft'i  hlnff.'t   alt'di'iU  a  'jihhI  rxampK' of  a   jniniitivi*, 

<*'.'  'If-   .  n-ill.     In  ihi-  rn«'\«»!i"l  I'niiihiHiii  it  wiinjil  In-  a  r.i'iijiU'te 

iniili  :it»  i   iir^Miiic  ri'll.      I'.inhim'i  Ifi   niav    l»r   n mmripifii    :i«,  a 

r'*iM«  till  lit  illn^lratinii  of  a   |irimitivi'  foim  of  the  or^aiiK-  ii'll  on 
ato'iiiit  itf  itN  i'omiiarativi'lv  ri*a«lv  aree>>. 


<)i  ToltKIl   1  I. 

Till'  I'lv^-iileiit,  Ih*.  ill  >riiKNitKii«ii.ii.  in  the  i-hair. 
Tliiilwlwo  |ier'«(»n*«  |»re«<ent. 
f hi  tht'  S'lf-f-'iff'tf  Si'iisitff   (^h'lriirfrr  tif    tl**'  tiimiil^  n'    ,*'»•     .1*. 

r/»7»i'i'/»i' »••» . —  Mr.  K  I'orrs,  ri*r»Tiiiii;  in  a  romiiMiiiii'Mlniii  iiruli' 
a  \rnr  ni:o  to  the  AcaileiiM  and  piiliiioheil  in  ii*«  PifiiTiiliiiL!^  I'ttr 
I "•""*,  j».  2**.'{,  with  re^janl  to  tlie  .snpposnl  ilji<'over\  i«f  a  ^i  ii>i. 
li*'r  eoniraetili'  pi»wer  HniiloifonN  li»  that  of  Ih"n>-i,  in  i  In-  -tii:- 
niatii*  k!l:in<lH  of  the  A.*«elepiailaeea*,  i«ai<l  that  «lniiii'j  th<  p:(^t 
•lariaiiiiT  he  )in«l  ^iven  inimy  lionrs  to  ii  e:irefnl  exainiii:iiiMn  ot  the 
•ulijit't,  reHiilting  ill  an  entire  fiiilnrt*  to  eonnrin  hi^  formei  p<i«i. 
tion.  Thii*  examinHtinn  had  cnilirat*c<l  at  leaMt  live  Npeeien  i>r  ihe 
tvpiral  giMinM — AMcli^pian^  and  tingle  iiieolea  of  i*neli  i»f  the  allied 
grnerav^raif/iai  PhynanlkuB^  Jvmm.  OwMlabu*^  anil  Sttifirhti, 
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The  phenomena  wliich,  last  year,  were  regarded  as  showiog 
great  probability,  if  not  convincing  proof,  of  the  contractile  power 
referred  to,  were : — the  grasping  of  a  slender  hair  by  said  glands 
with  sulficicnt  force  to  allow  of  the  withdrawal  of  the  potlen- 
maesqs;  and  a  coincident  change  in  th6  appearance  of  the  Jaws 
or  lips  of  the  same  glands.  The  facts  are  undoubtedly  as  atated ; 
but  the  circumstances  attending  the  change  had  been  imfvcrfcctly 
noted  or  their  significance  misinterpreted.  The  lips  of  the  glands 
In  thcis  primary,  undisturbed  position,  which  had  been  thought 
to  be  separated  by  a  sensible  distance,  allowing  of  the  insertion 
of  the  foot  or  proboscis  of  an  insect  were  now  seen  to  be  thick- 
ened and  chamferred  off  along  the  upper  edge,  leaving  m  wetlge- 
ahaped  groove,  hut  still  touching  one  another  at  the  lower  surface. 
No  accidental  or  intended  intrusion  would  therefore  be  successful 
in  reaching  the  inner  surface  of  the  cylindrical  gland ;  aod  by  very 
many  exjteriments  it  was  amply  proven  that  no  amount  of  toodw 
ing  or  pressure  upon  the  edges  of  this  groove  was  followed  by  any 
change  of  position. 

He  then  explained  how  the  removal  of  these  glands,  and  their 
associated  pollinia  wae  effected  by  insect  agency, calling  attentioa 
to  the  narrow  passage  left  between  the  rigid  proximate  edges  of 
the  ailjncent  anthers;  showing  that  it  was  widest  at  their  lower 
extremity,  and  quickly  narrowing,  led  up  into,  and  was  continu- 
ous or  coincident  with  the  before-named  groove  through  the  gland; 
so  that  the  foot  of  fly  or  bee  inserted  below  while  the  insect  was 
crawling  over  the  flower,  was  almost  necessarily  drawn  along  it 
until  it  reached  and  entered  the  gland.  The  very  delicate  attach* 
ment  of  the  latter  to  the  stigma  was  then  easily  ruptured,  and  Um 
insect  escni)ed,  carrying  glands  and  pollinia  with  it.  ExperinMat 
showed  that  it  was  only  wlien  the  glands  were  so  far  removed  fh>a 
their  proper  position  that  the  caudicles  or  arms  connecting  then 
Willi  lliL>  pollen  masses  were   rclievi-,!  frnm   tin-  rL-^lrniiil  in  uliicli 


1S7C*.]  NATURAL  SCIENCKK  OF   PIIILADELPIIIA.  207 

In  TiiiN  ]>nrti('nlnr  s|h*im«'*«.  alfiiii',  f»f  tlmsr  t'Xfiiniiiod,  tlio  rolrnftt*  cif 
till  iii^iM-T  was  not  rirrcli-il  whfii  it  li:ul  *«iir('r«>>t'iillv  drawn  foot  or 
t«'iiL'iii-  aliii);;  the  wlmli'  Iriiutli  nf  tlii-^  aiillirr  tra|i.  as  tin-  «zlan4l 
'Mti;>  !i  tln-n  rL'rcivi*.'«  it  i<«  tirinli   attnrlu-il  to  ilii>  stiirnia  l»v  a  )iroa<l 

m  ft 

liL':tMifhl  at  its  up|i(  r  i-nil  :  ami  all.  cxc^  |itini;  |M)H>«iltIv  tin*  n)i»Kt 
yM.uti:'iil  uiMM-t*«.  an:  siill  held.  uliiU-  rnmi  oliicr  s)if'i'i(-s  nt'  the 
r:iniil\  tln\  llv  oil"  licariiii;  tin*  imMUmi  iii:i'«sr«*  with  tlu'in.  TIm'sc 
ill  t  iiii  ail-  ratiL!)tI  in  •^iniiiai' i-liann«>Is  nt' dtlicr  tloivci'H, ami  liMlirni 
aj:t'n>t  till-  niiiJiT  siirlan*  nt*  tin*  slit^nia,  wlu-ri  tlii-ir  |M»lli-n  tnNcs 
an-  I'li't:  mli-il  aipl  tVrl  ill/at  Imm  «-trii'ti-<l. 

'li.i-.,  if  i.i't  iii'ri-«»««arily  • /-"-s  I'l-rl  iii/atii»n  is,  at  least,  ftrtiliza- 
t:"h  !«v  ii'i'.Irn  iVi^n  tin-  •«aMii'  «»r  otluT  lltjwrr-*  |»la«-ril  \*\  an  r\lt":i- 
in-i'ii-*  t'liitf  aL::iin««t  lli«*  stii»inalir  snalacrb;  anil  tlial  tlir  >inL:nlar 
arrai  ji-im-nt  nt'  {laits  jii'^t  nit>nt iotiiMl,  :i|i|iarrn(ly  sn  unnilrrtiilly 
c-:t!i-i:IaN-il  to  farilitatf  it,  m  niadi*  u>c  of,  is  vtrv  i'\i(lcnt.  In  tin* 
t»'iii>«'  ni'  lii**  nlioi-rvrilmnM  n|Hiii  a  rnllivalf<l  |il:int  of  As'h  fini^ 
t  './-'•..<>'."■, I  1/ //I  fliii-iii*r  lilt'  ^.fa'^on  o|'  insiM't  \  isii:iiioii,  it  was  r:irt» 
i*>  (iii'i  a  inatni'c  tlnwrr  wtii«-ii  lia<l  not  Inst  snnu'  nt' it**  ^laiiiis  an<l 
I-  l.tii  iiia^-t-i.  ami  v»iv  tVi-iinrnlly  all  wiir  nii^^-^ini;.  In  many  «»f 
tli*.-«i-.  tlir  |ii>liini:i  t'i'olii  nlliri*  flnwiTs  WiTc  tn  In*  tniin<l  in  I  III-  sitn* 
ali"ii    I'tliiii'  *«tat«-il  :   ami    it  was  a  xi-rv  notirt':iM«'   t'art  that  iVoni 

ft 

.'»•»  !•■  "-n  |.(  r  niil.  n!"  till-  tl«'X\frN   in   tln-xi-   <;riiii|i^  wrir   IV-i  I  lii/.i-il, 

«l:if  Il.o^i-   I'lnin    \lliirii   iljMH'l**   Ui-n-  «-\i-|ni]iil    l.-iilnl    In  |irnilui-r  a 

MiiL.'**'  '<  itiir  t'niliclr.  A  Iter  ('M|)tnii-i|  n|in|i  iliis  |<lanl  rarrini  ii|inii 
i'.*  .1  L'-  .'>n«l  tnii;^iii"  tliiily  nt'tlir  i:lan«U.  ri-jin— mt ini;  ^i\T\  |>i>lliii 
lii;t«*«r-.  r*\  t'aitlii-  Imiui-i'  nninl'fi'  nf  tin-  hutrr  trul  Imi-h  l<irii 
:iw:(\  t;i'in  t!i«-  u'liniil^  oirn'r  Ilnir  irin-  va!.  an>l  |in-«^i)i|y  wi  if  the 
a^''-!.*"  iSi  m.iUin::  iVrtih'  nf:irl\   thi-  «»anir  nunil»ir  nt"  llnwi-is 

A  X'T)  -lIiJIilMr  t'ai!  iMl  tlir  njilm-^ili-  -.i.h-  n|"  llir  aiTniint  was 
fi.t  I.'  ..1.1.1  liy  Mr.  Mi-rlian  in  tlir  r»nlaiiii'al  Si-rtinn:  lliat  .1/'/'/- 
J..I   ..  '».   .^  ra^lx   fVnilnl  wlu-n  f.\|insiM|  in  in^^iTl^   in   Ih*-  njn-n  :iir, 

hut    ill   'JI*  rnhnil^rs  |i|  ml  IU'I'<|   |miiN  Irrrly. 

#".    .1  m''*!' f«./»'./M/    »/•/   /•'•»>■>•//  /tistifs.       Ml.  I!,  (iiij  ||*>MI  1  il  i-allnl 

a!t«?j!:'i.  Til  a  H|ii'rinirn  nt' aniln  I  rnllrritil  li\  Ml.  Win.  1..  M.-iiinr 
ft!  N:iiiM!ikil  l-lan-l.  NIm**-.,  in  w  |jm-1i  \\»ii-  niXii.-iI  w  i  11  |.h-*i  i  \  •  .1 
ri***.'  :ilj'-,  a  !'\  .  Mini  |'ii<hal>t\  xliinll  -|ii  •■ii«»  «•!  r'-lri"|>!i  i  a  Thr 
fk|i4  •  nil  n  ril-i*  rniilain**  a  ilimt  \  Iriltiiinii-*  1i-m!.  nt  a  rinnanH>n  )*inu  n 
f. •.>•?,  wiTli  tin*  fiit:i  «»  t'lri-.  aipl  ill*'  iinpii -^^inii  nl  aiHitlii-r.  I  lii«» 
«»•«  till-  iii^t  -pniini  n  nt*  .\ini-rii-:iii  aint<«'i-  «xamim-il  l>\  liini  in 
«!..«  i>  ati-.ti'4'n|  iimIuhMi  il  insri'ts  i-niild  lit- nii<»rr\cil,  aithiini;h  Ihi- 
lii:i\  ti:i\i  l>i-«-n  otiin^  to  Ihi'  fact  that  tin*  ntluTs  wciv  rM-tai't-nn'^, 
aii'l  till  n  fnrr.  un  ai'i-nnnt  of  thi-ir  a*:i-,  o)iai|iio. 

'J'i>i'  nintn-r  from  Nanlm-kct  iNlaml  im  |in»lutl>ly  tertiary,  ami  is 
c*f  .1  tine  |>a!r  (lari't  I'olor  without  U'iiig  at  nil  varivgated.  The 
Kjt'i  nil  n  i-xaniMu'il  was  an  irrc^uliir  iiiaaa  of  about  eleven  ccnti- 
nif-tfts  Ml  hnuth,  Konn'nhnt  |Kiiiiteil  at  one  end  and  thicker  and 
roun'hr  at  thr  other,  with  longitudinal  ftirrows.  li  In  a  llUli 
beavii  r  than  water.    TIic  luiitre  in  realnoiit|lNllV  I 
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it  is  giBssy.  Tlio  form  of  the  fracture  ia  conchoidal  and  perfectly 
amootli.  Hardness  between  two  an<l  three.  The  specimen  re- 
semlileit  in  its  external  aMpecl  fossil  copal  so  much  that  It  uiay  be 
easily  mistaken  fur  that  material.  The  fresh  vitreoiia  lustre  of  the 
am)>er,  however,  remains  after  repeated  rubbing  and  exposure, 
while  copal  becomes  dull  under  such  treatment.  The  amber  may 
be  worked  with  a  lite  or  an  edge  tool  into  even  surfaces;  nnder 
like  treatment  copal  crumbles,  and  gives  an  uneven  glistening 
plane.  When  the  finger  is  rubbed  to  and  fro  on  the  amber  it  will 
not  powder  or  become  mealy  like  copal.  When  a  portion  of  the 
specimen  was  gently  heated  in  a  glass  tube'  closed  on  one  end  s 
dense  gas  was  obtained  having  the  odor  of  burning  fat.  After 
cooling  njinute  radiating  groups  of  crystals  were  noticed ;  fossil 
copal  gives  no  such  indications.  The  amber  burns  with  a  yellow 
smoking  flame,  emitting  an  odor  not  so  disagreeable  as  that  given 
off  during  distillalion,  and  leaves  some  unconsumed  carl>on.  The 
powder  is  white,  and,  if  brought  in  contact  with  oil  of  vitriol,  it 
will  readily  dissolve,  forming  a  ruby  red  solution,  which,  when 
poured  into  water,  j^ives  a  nearly  colorless  precipitate  partially  in 
a  crystalline  state.  It  is  decomposed  by  nitric  aui<l,  forming  it 
first  a  soft  yellow  compound  which  afterwards  dissolves.  If  the 
exiesB  of  the  nitric  ncid  be  evaporated  and  water  added,  thin  plat«« 
of  a  golden-yellow  color  form.  These  plates  a])|>ear  to  l>e  succinic 
acid  ;  they  easily  dissolve  in  caustic  ammonia,  and  the  solution 
affords,  with  a  solution  of  aesquichloride  of  iron,  the  well-known 
cinnamon-brown  precipitate  of  succinate  of  iron.  Both  solution! 
were  perfectly  neutral.  From  the  solution  of  the  succinate 
araraonia  the  succinic  ncid  can  be  separated  on  the  addition  of 
nitric  acid.  This  process  for  observing  succinic  acid  in  amber 
is  especially  applicabte  when  but  a  small  quantity  of  the  acid  is 
present,  in  which  case  the  process  by  suhlimation  fails  or  becomei 
uncertain.     Chloroform  is  a  good  solvent  for  amber,  but  alcohol, 


1*^70.]  NATl'RAL  SCIENCES  OP   rillLAPEI.rniA.  209 

}H-i*n  ifuluriNl  to  muk**  it  a  visit.  Tiioiiph  he  huA  Rocn  colUrtions 
<>f  r:i'»lH  fil*  fo»*siU  uihI  nkt'lctdiks  in  tlie  innsiMiinK  «»f  cullrtri."*  aiwl 
fit'iiT  iii<«iiiiiiions,  fViirn  Prof.  Ward's  i'st:ilili*i|iiiu*iit,  lit?  had  nnt 
ln'iMj  pn'panMl  to  tiiid  it  s#i  i-xU-iisivi'ly  iv|»i-isciiliii<;  nil  ilfpart- 
iiiffils  Iff  natural  hislorv  a*«  it  pnived  to  Ik*,  and  i*vi*n  in  Knrf)|»e 
In-  iiiid  si'fn  n«Mit'ali'r\  >t«M'k  that  was  t'unal  to  it.  For  tho  variety 
fif  its  oliiorls,  niifl  thf  (*\ci'Ili'ni'i-  of  ]iri'M*rvation  and  iMvparantMi 
fit' th«- >|K*('iintMis.  ii«>  riMMininn'ndt'd  it  tothi*  Acadi'niy  and  t<>i»thi*r4 
A^  a  oiiiiri'r  from  wImmk'i*  to  snp)il\'  the  wants  and  dclicifni'ii's  of 
thi-ir  oahitK'ts.  'I'hr  rollrctinn  (if  skrU-tuns  is  hir;;i*,  and  is  admi- 
ral »h'  fi»r  the  i'lfannt'sH.  whitrncs**,  aiid  piTlVct  nionntin^  of*  tlie 
«]  i-cinicns.  A  t'fw  th>Hisand  dollars  i'X|K'ndrcl  in  this  dr|)artnirnt 
Wfiuhl  l>t*  of  nincli  ini)iortan(*v  id  the  ninsiMini  of  thi*  .Acadftny. 
A  I'cilliM'tiiin  nf  tr|:i*i<i  inoih'ls  of  invrrtvhratr  aninials,  made  by 
I.i(>|H>ld  Klasriika,  <it'  PrcMlrn.  had  csiiccially  attrartrd  liis  attrn- 
ti«>i).  Till*  inndrls  :nv  rt'tnai kalih*  I'nr  tln'ir  acrnracv  and  hrantv, 
aii«l  thi'V  sii|i|tly  a  niraiis  of  ilhist ration  whii'h  ha*«  h>n<;  hern  tVlt. 
Thi'V  ii'jiri'Hrnl  soft  n\u\  drticatt*  torins  which  cannot  l>c  satist'nc- 
t'>iii\  |tri'M-r\cil,  and  (»tlicr-i  toil  minute  ti»  i>c  cxamincil  with  the 
ii.nkoi  *'\i'.  Moreover  Ihcir  prirr  is  sn  moderate,  that  it  is  {tt  he 
li<*lN-d  that  the  Academy  may  make  early  pro\  i<«inn  to  oht:iin  a 
!iftif^.  I'rof  |j.  exliihited  specimens,  sncli  a^  the  Wvt]  ('nrMl, 
t\»rfi:h't in  r»ihruni,n\'  \\ii'  natnral  *«i/e  and  mai^nitied  ;  the  li\<lroid 
piij  I  p,  Ilt/'lrnttnun  trhnmtn^  \\  hieli  IIvcn  <in  the  ^hell  of  t  he  lli-i  init 
ri:i!'.  I'tc.  I'rof.  Jj.  aihled  thai  al  the  pr(*M'iil  lime  when  surit-ty 
H:i<.  :ii\:iki*iii- i  to  t IieMnihorla'iiee  nf  the  slnilx  of  nalnr:il  hi'^tni'V, 
l*i«'f.  Wapl  wa-.  \vorlh\  of  the  hi'^he^t  cominehilMl  i'ln  tor  the  ahililv 
a!id  iiMi::\  he  had  display i-tl  in  ai-cnmnlalini:  so  am|>le  a  means 
fi>i  itH  liliifitialion. 


()«ronKit  2s. 
TIh'   IVesiilent.  Pr.  \\\  sciiKNnKKiiKU.  in  the  rhair. 
F'«i?\  nine  persons  present. 

Tin-  fiillowiii^  papers  wi-rc  jire-eiiteii  fi»r  pnMication:  — 

*'  \\*\  .NiiMi  of  the  l':ihc'Mriniiidea,  I'art  I.,  the  l-'amilies  |ciilh\  o- 
erinid.e  and  ( '\ athoerinidic."  hv  <'harles  Wachsmnlh  and  Frank 
>pr!iiL''r. 

••  A  <*<>nipanson  of  the  K«»f'ene  Mollnsca  of  tho  Sonlheaslern 
Fiiiti  •!  States  and  Western  Fnropc  in  relation  to  tho  determiini- 
Itoii  of  identical  form*«,"  hy  An^elo  lleilprin. 

Till-  «Ieaih  of  Wilham  II.  (ininlies,  a  nn-ndu*r,  was  niinuniiced. 

r.frit^'.;(^  1,1  Thitja  nitd  RfiinuHimra. — Mr.  Thomai  Mkbiian 
rircrri**!  to  hin  ohsirrvaiionH  rcporicil  lo  ibe  Academy  muij  jTMra 
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ago,  showing  that  the  plant  known  in  gftr<)enB  as  Thuja  ericoides 
was  but  a  form  of  arbor  vitte  that  had  carried  its  juvenescent  con- 
dition through  life,  instead  of  changing  its  character  for  the  "  adult" 
condition  after  its  first  three  months  of  existence,  as  arbor  vitws 
generally  do.  Out  of  a  large  number  of  trees  of  this  form  that 
had  been  growing  on  his  grounds  for  fifteen  years,  one  had  a»- 
sumed  tiie  normal  adult  condition.  Since  he  had  first  recorded 
bis  observations,  most  of  the  leading  botanists  had  come  to  regard 
these  plants  as  he  did,  and  there  seemed  no  need  of  further  evi- 
dence ;  but  this  changed  plant  had  now  produced  fruit  for  the  first 
time,  specimens  of  which  be  exhibited.  It  was  exactly  Thuja  oc- 
cidentalie.  These  juvenescent  forms  after  fifteen  years'  growth  had 
shown  only  this  single  disposition  to  assume  the  final  or  adult  con* 
dition  or  to  flower.  He  also  exhibited  a  similar  juvenescent  form 
known  as  HetinoKpora  squarrosa,  one  plant  of  which  out  of  aome 
hundreds  had  developed  to  Retinoapora  obtuaa.  Id  the  case  of  tbe 
arbor  vitse  the  change  from  the  juvenescent  to  the  adult  form  was 
gradual ;  in  Relinospora  it  was  by  a  single  leap.  Each  condi- 
tion had  its  separate  color,  and  separate  chemical  principles,  the 
latter  point  having  been  called  to  Meehan's  observation  by  Dr. 
St«rry  Hunt ;  but  this  was  characteristic  of  all  such  morpholojji- 
cal  changes.  There  was  a  difference  in  the  rind  of  orange  and  in 
its  pulp, — in  the  flesh  of  tbe  peach  and  in  its  kernel,  though  all 
were  morphologically  the  same.  It  was,  however,  worth  remem- 
bering that  with  morphological  changes  there  was  often  change 
in  cell  structure,  as  well  as  in  sensible  properties.  Mr.  Meehaii 
further  called  attention  to  tbe  almost  identical  characters  of  tba 
two  juvenescent  forms  exhibited — while  in  the  adult  they  were  so 
widely  divided — for  there  were  in  all  Conifene  probably  no  two 
genera  better  marked  in  the  characters  derived  from  tbeir  fructifi- 
cation than  Selinonpora  and  Thuja. 
Buseell  S.  Hill  was  elected  a  member. 
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a  toxx  vzw  xocxirx  fossils  fbox  the  claxboutx  xabivx 

FORXATIOV  OF  ALABAMA. 
BT  ANUELO  IIEILPRIN. 

The  following  species  of  fossils  (with  the  exception  of  Ros'ellaria 
Whitfieldi)  were  picked  out  from  an  accumulated  mass  of  Clai- 
borne sand  ami  shell, dc|)09i ted  in  the  American  Museum  of  Natural 
History,  New  York  City,  and  Immh^  of  more  than  ordinary  inter- 
est, as  in  part  i)ertaining  to  genera  hitiierto  not  recognized  as 
belonging  to  the  formation,  I  have  deemed  them  worthy  of  descrip- 
tion. 

TEDTOSTOXA,  II.  ir  A.  Adami. 
TliaifSMi  rotnU,  nob.    PI.  liiL,  flg.  I. 

Shell  orbicular,  depressed  ;  polished  ;  whorls  three,  hody-whorl 
with  an  impressed  line  immcdiatel}'  )k*Iow  the  suture;  uml)ilicus 
■mall,  surrounded  by  a  broad  callous  area;  a|>erture  nearly  cir- 
cular; inner  lip  expanded  into  a  callus  near  the  uml>ilical  region. 

Diameter  .2  inch. 

Claib«>rne,  Alabama. 

ThiM  iH  the  first  H|>ecies  of  TnnnHtnma  descrilK'd  as  such  exist- 
ing in  the  Kocenc  formations  of  the  Tnited  Statesi.     Mr.  Lea's 
h'ftrlia  unna  {  rmbonium^  (*onrad),  also  from  <.*lailM)nu%  which  I 
have   not   had   an  opportunity  to  examine,  may  prove  to  be  a 
Trinotioma. 

OBLPHIHULA,  RoImj. 
StlpkiaaU  MlaroldM,  nob.    P.  liii..  flg.  2. 

Shell  turbinate,  depressiMl,  broadly  umbilicate;  whorls  four, 
c-lianneh'd  U'low  the  suture,  and  ornament4*d  with  obtuse  ribt 
ra<1iatin'j  from  al»vut  the  centre  of  the  up|H.*r  surface;  umbilicus 
with  a  c«ulr!il  unrolling  prominent  crenulated  line,  and  inter* 
nie«liate  finer  lines ;  margin  crenulated  ;  iieristomc  continuouSf 
truni|K*t  Nha|»ed.     Nacreous. 

IMameier  I  inch. 

Clailionie,  Ala. 

This  s|H.*cie8  could  readily  ho  mistaken  for  a  SoIsrAraii 
all  species  of  which,  however,  it  is  dlstinguishsd  by  to  pa 
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UUKim,  Lunuck. 
Solarium  (triftte-fruiiLlatiuii,  Dob.    PI.  xill.,  flg,  1. 

Shell  conical,  depreaseii;  wUorU  five,  slightly  convex,  ftn<l 
ornamenled  with  four  principal  revolving  lince  of  granules  ;  mar- 
gin acute,  crenulated,  and  carinated  only  on  the  inferior  surface; 
l>ase  with  three  prominent  crenulated  lines  surrounding  the  am- 
bilicus,  and  with  about  three  or  four  almost  simple  lines. 

Diameter  |  inch. 

Claiborne,  Ala, 

VktlCk,  (AdkDi.)  Urn. 
VbUm  U-ralasta,  nab.    PI.  lill.,  0^.  4. 

Shell  subgloboae;  spire  but  slightly  elevated;  whorls  four, 
smooth,  the  body-whorl  with  radiating  sulci  on  the  summit; 
mouth  semi-lunate,  about  |  the  length  of  shell ;  columella  slightly 
thickened,  the  callus  reflected  above  the  middle ;  umbilicus  broad, 
doubly  grooved,  the  grooves  transversely  striated. 

Length  .3  inch. 

Claiborne,  Ala. 

This  species  differs  mainly  from  the  N.  magno-umbilicala  of 
Lea  in  having  the  umbilicus  doubly  grooved. 

ODOSTOltU,  FItmlDs. 
OdiMtomU  l»Tl|ata,  nob.    PI.  lill.,  tg.  S. 

Only  a  fragment  of  this  species  has  come  to  my  observation, 
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the  remaining  whorls  aUo  with  two  smooth  bands;  mouth  narrow, 
alMMil  I  the  length  of  shell. 

lA*n};th  .4  inch. 

ClaiUirne,  Ala. 

This  8|M^*li*s  diflers  from  the  Arttron  (  Tornaiella)  lineatua  of 
Ia'A  {A.  itioneui*?  Connul)  in  having  two  smooth  ImudH  on  the 
ii|>|*er  |M»rtion  of  the  hody-whorl  instead  of  one.  Mr.  Lea  men* 
tHin**  havin)^  in  his  cahinet  a  species  from  the  I'uris  basin  also 
wiih  two  liands.  but  I  fail  to  discover  the  same  described  in  the 
work  of  M.  I>esha3'cs. 

PI8AH1A,  BiroD. 
PiiaaU  bneeiaiformii,  nob.    PI.  ziii..  fig.  7. 

A  fragment  only  of  this,  tito  flrst  de.scrilMMl  species  of  true 
ripattta  existing  in  the  Kocene  formations  of  the  Unilinl  States 
han  c«ime  to  my  notiire.  The  iN>dy-whorl  is  about  ^  inch  in  length, 
utrtHteil  on  the  inferior  porti(»n,  and  with  a  slightly  impressed 
line  liencMth  the  suture;  mouth  about  ^  length  of  l>ody-whorl;  canal 
alrnn<*t  ifbHoli'te  ;  columella  arcuate,  wrinkled  at  base;  outer  lip 
»triated  within  by  about  seven  elevated  ridges. 

l.«Mii;lh     ?. 

i*l:iilNiine,  Ala. 

The  /**j»'iMi«  r7/ii/>/*ryi#'/MiM  «»f  Whitfii'ld  ( Aui.  Journ.  Com'liol  , 
vi»l.  i..  p.  2*i'.M  appears  from  the  description  and  figure  to  be  more 
ni-ar)v  niatfd  to  Triton. 

C0NU8,  L. 
€•»«•  pMlehtrrimni,  nob.     PI.  ziii.,  fl^c.  h. 

Shell  *Miiiie:d  ;  **pire  elevated  ;  whorls  about  seven,  slightly  con- 
C9\e  above,  granularly  crenulated  f»n  the  angle,  and  transversely 
ftlriat«*<|;  a  prominent  simple  line  Ih'Iow  the  angle,  and  one  of 
^raiiulalioUH  beneath  the  suture.     Ap<Tture? 

I^en^th  about  ]  inch. 

CMaiborne,  Ala. 

PLEUEOTOHA,  Urn. 
M«mr#tOB«  iaiifaifloa,  nob.     PI.  xiii .  ^^.  V. 

Shell  fusift»rm,  with  prominent  revolving  lines  l)elow  the  middle 
(  the  whorl;  spire  elevated;  whorls  alniut  flve,  angular; 
loft,  oblitpifly  curved  ;  mouth  contracted, 
length  \  inch. 
ClatlHirne,  Ala. 
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The  description  and  figure  of  Fuaus  nanus  as  given  by  Lea  id 
his  "CoQtrtbutioDS,"  agree  in  all  esBential  respects  with  the  abore. 
No  mention  is  made  or  the  siuuated  lines  of  growth  peculiar  to 
the  PleurotomiB,  which  in  our  specimens  are  very  distinct. 
Although  I  have  not  had  an  opportunity  to  examine  Mr.  Lea's 
specimens,  it  appears  to  me,  nevertheless,  highly  probable  that 
his  Fugaa  will  prove  to  be  a  Pleuroloma. 
Plenntoiu  destlenU,  B>I«toL    PI.  lUL.  ig.  10. 

This  si>ec)es,  which  is  one  of  the  most  widely  diffused  of  alt 
fossil  Pleurotomte,  has  to  my  knowledge  not  been  hitherto  de- 
scribed as  occurring  in  any  American  formation.  The  P.  nodth 
carinala,  Qabh  (unfortunately  very  poorly  figured),  in  the  collec- 
tions of  the  Academy  belongs  to  this  species.  Specimens  are  to 
be  found  also  in  the  Claiborne  accumulation  of  the  American 
Museum  of  Natural  History,  New  York. 

KELAMU,  L«m, 
KeUnla  CUiWrnessi*,  nob.    PI.  xlli.,  Bg.  11. 

Shell  elongated,  turreted ;  whorls  eight,  of  which  the  first  tbret 
are  smooth,  and  the  rest  furnished  with  longitudinal  folds,  thost 
on  the  body-whorl  terminating  at  about  the  middle ;  folds  cut  by 
numerous  deeply  impressed  revolving  lines,  giving  a  somewhat 
imbricated  ap[)earanco  ;  moulh  elongated,  oval  contracted  above, 
and  expanding  at  the  base;  columella  broad,  flattened. 

Length  .3  inch. 

Claiborne,  Ala. 
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nuraeroofl,  less  promincDt  on  the  middle  of  the  whorls;  aperture 
oviito«  produced  into  a  short  cauaL 

L«*ni;lh  \  iuch. 

Clailmrne,  Ala. 

This  Bi>ecicR  closely  resembles,  but  is  less  slender,  than  the 
Ri*$oa  inchoata.  Desh.,  of  the  Paris  basin. 

KB808TOKA,  Dethayei. 
Wsssif  —  raffOta,  nob.     PI.  liii.,  flg.  13. 

Shell  ?onico-turl)inate;  whorls  about  seven,  scalariform,  the 
flmt  thn>o  smooth,  the  n*st  ornamcMitod  with  ol>lique  lon)i;itu<linal 
plii-ations,  which  arc  orosscil  hy  live  prominent  and  a  number  of 
lesser  revolvin«r  rid<;os,  giving  the  whole  a  canccllato  np|)earance; 
the  folds  on  tlie  IxMly-whorl  ccns<*  abruptly  Ik*Iow  the  middle; 
a|*erturc  sub-circular,  dilated,  and  produced  into  a  sliort  oblique 
canal ;  outer  lip  somewhat  crenulatcd  by  the  terminations  of  the 
revolving  ridges. 

L<fn^lh  .4  inches. 

Claiborne,  Ala. 

Fnur  NiN*cie<4  in  all  are  catalogued  as  belon<:rin^  to  this  genus, 
all  fn»m  the  Kocene  of  Franrc.  The  above  spccifs  dilliTrt  from 
the  .1/.  tjrnht^  Uesh.,  of  the  Paris  l»:isiit  only  in  the  nnniiier  oT  its 
revolving  ridges.  Tiie  i'mthiotlrrnui  pfiina  of  Conrad,  fron»  the 
American  K«»cenc,  is  a  Mri<nttftnnn. 

\0,U, — There  is  some  ditllculty  in  determining  the  priority  in 
Ihf  institution  of  the  genera  }feHoit'<tma  and  Cerifhwdermn.  Tate 
(.\p|»i*n«lix  to  WtNulwanPs  ^* Manual,'*  iSCiS)  quotes  the  genus 
Jlf«*iioWr«m<i  from  the  year  l>«i4,  whereas  that  portion  of  l)eshaveH*H 
W(»rk«  wherein  the  genus  is  descriln'd,  bears  tiie  date  of  iSfiS. 
This  is  the  secou<l  year  c»f  the  publieation  of  the  entire  work,  and 
MM  th«*  first  volume  ( Laniellibranehiata)  was  not  completely  issued 
until  I^CO,  it  is  highly  prob:ible  that  the  genus  was  not  character- 
ixr<i  prior  to  that  year.  (Nmrad  published  his  genus  Cerithvtd'  rma 
in  March,  1S«;o  (J.  A.  N.  S.,  vol.  iv.,  2d  series),  as  foundctl  upon  a 
■ingle  K|iecies  6*.  prima^  but  as  his  charactcriiAtion  U  vague  and 
Tcry  meagre,  it  ap|M*ars  more  natural  to  acscept  the  genua  of  Dee* 
bayes,  which  has  already  been  accepted  by  noet 
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HOtTELLUtlA,  Lam. 
ButallftTlk  Tliitaaldl,  nob.    PI.  liii  ,  flg.  H. 

Shell  ruaiforin ;  epire  tapering,  cODBJeting  of  about  nine  fliittened 
volutions;  body-wliorl  sub-angnlate  beneath ;  columella  flezuoua, 
with  traces  of  an  obtuse  fold ;  outer  lip  with  a  swollen  promiDcnce 
in  the  apertnral  region;  wing? 

Length  3-4  inches. 

Claiborne,  Ala. 

Named  in  honor  of  R.  P.  WhitSeld,  Esq.,  the  distinguished 
American  paleontologist  and  colaborer  with  Prof.  James  Hatl  in 
the  great  work  on  the  paleontology  of  the  State  of  New  York. 

Two  B[)ecin.ene  of  this  species,  both  unfortunately  bereft  of 
their  wings,  are  in  possession  of  the  American  Museum  of  Natural 
History  of  New  York.  Their  characteie  are  so  decidedly  at  vari- 
ance with  those  of  any  other  American  Eocene  RosUllaria,  that 
we  feel  no  hesitation  in  applying  to  thcni  a  specific  name,alliiough 
the  broken  nature  of  our  specimens  necessitates  an  incomplete 
description.  Allied  si>ecies  occur  in  the  London  clay  and  iu  the 
Paris  basin. 
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A  COKPABIBOH  OF  THE  EOCEHE  KOLLUBCA  07  THE  BOUTREABTEBH 
UHXTED  STATES  AHD  WEBTEBH  EUROPE  IH  BELATIOH  TO  THE  DE* 
TEBKIHATXOH  OP  IDEHTICAL  FOBMS. 

lir  ANtlELO  liKII.PRIN. 

Thr  Ktinly  of  the  fauna,  whether  extinct  or  living:,  of  any  conn- 
try  re«>Ivrs  itself  into  two  (Ustiiiet  methods  (»f  inveHti<;ation,  the 
^^cneial  amt  the  coin|):irative.  In  tlicpMicral  method  we  hnik  njton 
an  aft<«enil}la^e  or  conun unity  of  animal  forniH  as  constitutim;  an 
ihtf;;i'al  part  of  the  conntry  it  (*hai'aeteri/es,  anil  we  tlicn  consider 
it  oiilv  in  relation  to  that  country  and  to  itself  the  animal  forms 
iut*r  ."»•),  In  the  second  or  eomiiarative  metliod  wc  no  lonu:er  re- 
(;;trd  this  conininnity  as  constitutin'r  a  wliole  or  unit,  Init  inert'ly 
as  :i  part  of  a  more  extensive  community,  ami  we  now  view  it  in 
the  ri-iatiuii  of  a  part  to  a  wholf.  This  comparative  system  of 
in\«<»ti^atitMi,  whieh,  it  will  1m>  manifr*.t.  involves  a  thorouuh  gen- 
eral :i«-<(iiaintance  with  all  or  most  extraneous  faume  as  w«'|I  us  the 
oil*'  umtt-r  spiM-ial  eonsiiK*ration«  is  one  of  i^ri'at  dillh'UJty,  anil  oiii> 
tint  riipiires  mr»re  than  an  ordinary  amount  of  acumen  in  its  pur- 
«»:i:!,  lur  Ml  till*  hroml  fads  of  i;rn._rr;ij»hic;il  ilistriliulitm  arc  cdn- 
Uv*  led  <*«iiiir  of  the  profiiundc-ot  hioNi^icd  aU'l  physical  proMciiis. 
'I  I.I  j-tM-iy  «d"  conip:u:it  ivr  <»r  jjcu^raphicai  /.'liiloi^y  ctui*«litntcs  niic 
if  !:n-  i'>Hfiitial  f:ictors  of  liini(i;^i<'Ml  srimcc,  for  witlnMit  a  true 
Uiidt  r^!:iiidiii^  «»f  tlie  ^jcneral  allinitics  nf  sc:itt<Tc(l  L^riMipx  i»i" 
aniin:d'<.  our  conception  td*  the  opjanic  uiii\eise  wnujil  he  one  tif 
di\i"iiit*'il  parts  iusteail  of  a  coiitinnoiiN  wluilr.  We  kii<>\v,  in  t'lu-i, 
t:T! !c  of  a  whole  nnJcNS  wv  c«imprchend  its  relation  to  it •«  cfinipuneiit 
parl^,  ah'l  jifr  mntrti^  we  know  little  of  a  pari  uiili*ss  i\e  uiider- 
iit:iii'1  the  relation  it  hesirs  tt»  the  uhnle. 

The  sui'Jecl  of  ^eoL^iapliical  dist lihut ion  in  its  hearings  on 
;>iM.lf.;^_\ ,  \«liether  con-i<leret!  in  its  hroader  sense  as  pertaining  to 
^roup^.iT  in  the  more  limiteil  sense  as  pertaining  to  the  iniliviilnaU 
ei*mp'i*«in^  tliose  groups,  eannot  Ih*  over-eHtiiiiatetl.  it  is  liy  the 
rtcurrenee  over  hroad  or  ftcaltered  arca«  of  certain  related  animal 
t\pe»i.  anil  sonietimea  even  over  the  most  remoto  areM  of  idviiti- 
eal  spt-edh!  forms,  that  the  palnK>ntologist  h  eBAbM  to  arrange 
aitd  classiry  liin  Htrnta.     One  aiugle  wall-dit0np'  '^U*  ill 

the  aliience  of  further  data,  frcquanily  d 
15 
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Bn<l  sometimeB  exactly,  certain  geological  horizonn,  and  although 
we  cannot  in  most  instHnces,  as  Pror.  Huxley  lias  forcibly  pointed 
out,  positively,  or  even  approximately,  correlate,  aa  far  as  age  ia 
concerned,  distantly  separated  formations,  we  can  to  a  very  great 
extent  correlate  the  cosmical  conditions  under  whiub  the  form^ 
tions  in  question  were  deposited.  Tiie  correct  detenni  nation, 
therefore,  of  aU  organic  remains  ia  one  of  the  greateat  import- 
ance. 

Unfortunately  for  the  development  of  the  science,  the  doctrine 
that  identical  specific  forms  cannot,  or  ought  not,  occur  over 
widely  separated  areas  has  taken  root  in  the  minds  of  a  few  of  the 
most  eminent  scientific  investigators,  tlie  baneful  effects  of  whose 
authority  in  relation  to  this  special  line  of  research,  will  be  en- 
countered by  the  student  at  almost  every  step  in  his  investigations. 
The  science  of  geographical  paleontology,  at  least  as  far  as  the 
invertcbrata  are  concerned,  may  bo  said  to  be  in  this  country  still 
in  a  state  of  infancy,  a  circumstance  partly  due  to  the  limited 
number  of  workers  in  the  field,  and  partly  to  the  influences  Just 
stated. 

I  have  endeavored  In  the  following  pages  to  summarize  as  nearly 
as  possible  the  results  obtained  from  a  series  of  comparisons  be- 
tween the  Eocene  mollnsca  of  Western  Europe  and  that  of  the 
Soutlieastern  United  States,  undertaken  with  the  view  of  deter- 
mining with  a  certain  amount  or  precision  tlie  number  of  identi- 
cal and  very  nearly  related  ai>ecies.  My  compariaons  were  in  a 
number  of  cases  made  between  actual  8i>ecimen8,  and  those  msinly 
mined  in  the  ii>calitic!<  to  wiiii'h  tliL-j 
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cnltMtntn^  Lain.;  IhtliiintH  {Kiso)  U'rtfu'UntuA^  L:im.;  Si'jarrfns 
rnnrili*'ulatHjt,  Sow.;  f'nli^pfra'n  {Trt»t  hitm  tfufi  ihtnn  in  ^  I  tnui. ; 
Pt^rnla  trirannntn^  Ij.Hrii.;  Arit-ula  tri'jtniti,  liUiii.:  f't/thrrfti  fry- 
ciH"i'/f'.'*,  Lam.;  i\  stiht  ryrhinii!r:i^  I)o?^h. ;  f'tn'his  hiimHoxa^  Lam.; 
Aik'l  Fiittiilana  eluiujata^  I>f*<h.,  iii<»st  of  which  on  rxami nation 
pri'Vo  to  Ih.'  ajt  wfll  American  as  Kiiropi>an  forms.  In  thi:  Ap- 
]K'n*lix  to  Mortmrs  Svnop.-i"*  ("SynoiiHis  of  Uic  (lr«jjanic  llcmains 
Iff  ihf  Cri'laciMMis  (iroiip/*  ls:j4)  «»nly  s'w  Kuropcau  spi-rii's  are 
rn-M;»iiiziMl  a»  ornnrin^  In  ihr  Anii'iii'Mii  formation:  S'thtrimn 
vnunhrtiltihnn^  Ijam.;  S.  }>nhtlmn^  I^am.;  lio/hnus  tm  hrl/tifuM, 
Lani.:  i*nrtlihi  /linnico^tit.  Lam.;  Ci»rhis  lanitllosn^  Lam.;  and 
Ftyfultiittt  t'lnitfjitta^  l)i*"*h.  In  tho  list  pnlili'^hctl  hy  Coiirail  in  |S4G 
<  Amcf.  .lonrn.  Scit-ni-o,  'J<1  >%t.  vol.  i.  p.  2I0)<  <>^*  tho  prtvciling 
c-iiunii- rat  ions  only  two  sprtirs  arc  rctaiiu-il  as  lirin<r  ->  aiiaIi>;;;ons'* 
to  trnnsatlanlir  forms,  i^tfthrrra  Mnrtnni^  (.'on  {  I't/fht-rru  rry- 
<'i'i'»i#/».-,  I«am.;  anil  (',  .iuft»rtjrinin''irfi^  Pc-ih.)  anil  Ai'tmln  Immhi^ 
i***u.  i  A,  tffjttmt,  I^am.),  1ml  in  a<liliti(in  we  havi-  livt*  new  imrs 
caTald^riii'il  :  i'tinhhi  /iiinifimtji\  i\tu,  {1\  aruffustn^  L:im.);  i\ 
r^fwil'i,  Lra.  I  f\  a.-fi*'rnlfi^  Pi'sh.)  ;  Ctinltttm  .V/i"//»7/,  din.  (  (\ 
fi»  t.,i';rtiiftstiui  [  — j;f7i/i'//#i/»/fij  ],  >«»w.) ;  'I'tirrtff  lln  Muf'm/^  l'«m. 
'' , .  :tn<l  Iii:'>f>  {'arm  /#/iy'/. »//»/,  ('i»h.  (A'.  //.->»//■»  iV'i,  Lam.). 
Kinally,  all  ^pl•^il••«  ctin^iilfii'ii  iih-ntii'al  pii'tr  tu  l*«>ii'i  :iiv  ri-jicti-<l 
a«i  *•!»•  li  with  «»nr  i'\i-«'plit»n  ■  ^'tiriitfii  /'hinirnsftt )  in  tin*  Sniith^o- 
lii.'in  List.  Till*  n'a^iHi*«  t'ur  so  <liiiiii!'  wlijih,  m  thr  miiiinitx  ui' 
i*:!-"-",  I  li«"lii'Vi',  nil'  Mi»l  '•1ali'«|,  .appear  lo  inr  Mu'<im|<i'i>hi'ii«i)i|i'. 

In  till'  iiitr<Mln«-tiiin  in  hixi  '*  riintrilmtiiiiis  t<i  (moii>'j\  ,"  Is.;.;,  p. 
ll«.  Mr.  Li-a  »»lalrs  thai  Im-  i«»  "  n«'l  prrliMlly  "•:iti<«lii-ii  tliat  a  -iiiLilo 
••^  t  rii  s   1%   !«ti  icily  anali);^iins  tn  l!i<>Nt*  t'i'Dm   I  hi'  LiM-fiii-    rriiml   <if 

Kitr"|>«* *\  Iml  ill  a  mitr  (pp.  l'm7.  J|is|  iii:iUi<%  ilu-  lul. 

It.w  Li.^  ('Mnip:iri<«iins  :  l*tinihr,t  uitthih,  nfii^  Li-a,  ^xitli  Ji'ili ni'i.-*  h  rf- 
K'll'if"",  Lam.:  Vitnrirnrilm  /••'fnmiii,  I.i'a,  willi  I'.  >•/'<.! #iri.<ri, 
I..im.:  /*• «  fnnt  filn.<  nf-ht/mi  n  "S  j.  Li'a,  «  li  h  /*.  inl.nis,  \  U'^U.  \  M»'/-r  ti 
$iir.iri.  nt't^  Lva,  With  U,  tl»ifn  Ihihi,  L:ini. ;  ami  >*■>/»  n  ltlnin*ulhi^ 
I.i-:i,  with  Snl*ti  t  ffuftiif.  Lam. 

Tlu*  lini  hi'irwiili  appemlftl,  ami  wliirli  it  is  my  iiitonlioii  to 
complrtt-  at  a  fnturo  date,  will,  1  trust,  iiicreaso  our  kiiowled^i*  mi 
tlir  iiitcrfhtin^  (|Ue»tioii!»  uf  relationship  and  geograpliical  tlitttri- 
buiioii. 
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Ottre*  dl*uiMte,  Lh.     "  Contrlbntlani  to  Gtologr,"  p.  H,  pi.  S,  Og.  W. 

0.  tttlaformh,  Conrad,  part  T 
Tliia  oyster  is  reHerred  wilUout  doubt  both  by  Nyst  ("  Coquit- 
lea  et  Polypiers  Foimiles,"  1843,  p.  323)  and  Qiebel  (Beperlorium 
to  Ooldruas'  '^Pelre/acta  Germanim,"  1866,  p.  41)  to  the  0.  Jiabtl- 
lula  of  Lamarck,  wliiuh  is  a  very  variable,  and  one  of  the  most 
widely  diffused  torms  of  fossil  oyster.  It  is  cited  by  D'Orbigny 
(Prodr.  de  paleon.)  as  occurring  at  Claiborne,  Ala.,  and  by  Des- 
hayes  {Animaux  s.  vert.,  baesin  de  Parin)  also  at  Cutch  in  India 
and  Cairo  in  Egypt. 
FMten  DmIutmU,  !«■•    Cimtr,  p.  BT,  pi.  3,  tg.  M 

(«(  p.  LyeUi,  ace.  to  Conrad  T). 
Tliis  Peclen  is  referred  with  but  little  doubt  by  Nyst  (Coqu.  et 
Pol.,  p.  288)  to  P.  opercularin,  Lamk.,  which  species,  however,  be- 
longs to  a  much  more  recent  period  than  the  Eocene  of  Alabama. 
On  the  assurance  of  identity  Nyst  in  1836  founded  upon  a  new 
Belgian  Pecten  the  specific  name  of  Deskayesii,  but  his  fossil  must 
be  carefully  distinguislted  from  the  American  one  in  question. 
Having  seen  but  one  example  of  Lea's  species  I  am  onable  to 
make  the  proper  comparisons. 

Cardita  rotimda,  L«s.     Contr.  p.  70,  pi.  3,  flg.  4S,  u  VhuriaiTJia, 

TIlis  species  very  closely  resembles  the  Cardila  imbricala  of 
Lamarck,  to  which,  in  the  absence  of  specimens,  it  is  with  some 
hesitation  referred  by  Nyst  (p.  209),  and  also  by  Bronn  (Index 
PalaKinlologicvs,  I.  226).  The  only  difference  that  I  could  detect 
between  the  two  species,  on  an  examination  of  numerona  apeci- 
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bor  of  its  coMn»  (al»out  20  instend  of  34),  luit  on  an  cxaminntion 
of  iiiimeroiis  French  spei^iinons  I  found  the  niiml>cr  to  l>o  frucpieiitl y 
only  1*9. 

Cardiam  HieoUtti,  Cunriil.    J.  A.  N.  S..  riii.  p.  Vjn. 

Tlii«4  f^inlium  will,  I  helieve,  on  flo«*o  examination  prove  to  Ik* 
Ihi*  f\  *fmujran^ilnhim  of  Sowt-rhy  (Mineral  Cnncholop}*,  M.  p. 
9?*  J.  It  \\\tvs  not  (litftT  frr)m  a  s|K»cies  of  Canltum  in  the  Academy 
Mii^ciim  niarke<l  '*f\nfmisfrinfujn^  liOiidon  Clay,"  hut  as  the  /'. 
t'  ftnsfrttitiimn  Ih'slinyeH,  dilfers  in  the  arran torment  of  its  i;ranu- 
latcil  stria*  from  the  specimen  in  ijuostion  marked  armis/rmfum^ 
auii  a!«  tlio  last  agrees  in  characters  with  the  description  Recorded 
by  Sowcrhy  to  (\  Sf'niitjrnnnltifnin^  it  is  hi;^hly  prohahle  that  the 
n:iniefi  have  lieen  simply  reversed.  • 

Corbit   Oftfirariam- liraU.  r>'n.     A.  J   Srirnre.  T.,  M  n^r.  p.  4ni. 

Thisspei'ies  was  orii^iiiallv  «leseril»ed  l»v  Conratl  as  the  /'.  hiinri- 
/'i>'/i,  I. am.,  with  the  characters  tif  which  it  was  found  io  a<;ri>e  in  all 
e^>*tiitial  rcApeets.  I  have  heen  nnahle  to  note  any  mat«'rial  dirfep 
ciice  U-tWfen  the  two  *ipecies  in  <|uestion,  ami  do  n<>t  hesitate,  after 
an  ex.'tniinatinn  of  a  nuiiilier  of  specimens  representini;  l<am:irck*.s 
!  \  pe.  tn  unite  the  two  under  the  one  speeille  name  nf  hunflhuf'i, 

Xjmoptii  •Ilipsil,  Leu       i'"iitr    y    7*^,  pi    .1,  ri>;.  .•>'■.  a«  rrrtnnr./m. 

riii^  ^peeii's  closi'ly  re>eml»les  in  pMieral  eharaetrrs  the  A. 
.  >''il(i'jitiittni  *  i  \ijsfn  tif  liaU'ittti,  iViHu  whieh  it  inaiiily  tliirir>  in 
t!ii-  ;.ni*:iter  nundier  i>f  ti'etli  hdth  in  the  aiiteiinr  :uid  poolrrior 
mt;i— .  tin*  number  in  e:irh  serii-n  rarelv  luliiui;  lM'h»w  twi-lve. 

Limopiil  ftTienloiddl,  t'>*n.  Kom.  SiirlU  uf  Trrt  .  p.  :i'.>,  im  IWtunrniin. 

ItM'im  {hnirr  Palttmit,^  ii.,  p.  \K\\\)  allies  this  speeirs  with  the 
Ltiifiniit  inma  of  Mesha\es,  iVntii  wliii'li  it  dillers  very  mat«-ii:illv 
in  till-  greater  elevat Kill  of  1  lie  iiiiiluuies  and  cariliiial  reiriiui.  NvmI 
o<*n*i:derH  it  hh  c1om'I\  |-el:itei|  to  7V/;/fiiM/f-/f //ft  tuirthuflrn^  (iai., 
I'Ut  the  oMitpijiy  in  form  !•«  iiiurh  ;:rea(er  in  the  .\merican  s|H*eieM. 
It  •lirferN  from  the  I.nmtft^ts  mintn  of  Sassi  .  Arm  aurita^  Hroc- 
f  111,  *'  f'tmihiithtfjiti  yus:ttir  Suhupvnmna"  ii.,  p.  486)  ill  having  A 
4-rrnulate<l  margin. 

Cvrkola  OBifcni,  Con      A    J   Sci*n<-ii  xxiii..  p.  341. 
r    .l/'.rrAif'w.ii',  I.rn. 

Thiii  ■•|N'cieH  in  referred  l»y  Hronn  {fntlex  PalmonL)tO 
rujoMti  of  Lamarck,  t'*  the  dehcriptiuii  of  wblcll^  M 
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hftjes  (**Goquilles  Fosaileg,"  L,  p.  51)  it  «(froeB  in  M  essentikl 
reB[>eutB.  As  in  the  case  of  the  French  species  it  Trequently  re- 
solves itself  into  two  layers,  the  inner  of  which  ma.y  at  Srst  sight 
be  readily  mistaken  for  a  new  species  (G.  bicoalala  f  Nyst).  Th« 
C.  gibba,  Olivi,  which,  acconling  to  Nyet,  is  the  equiralent  of  C, 
Murchiaonii,  Lea,  is  a  Miocene  (f ),  Pliocene,  and  living  species. 
I  have  been  unable  to  institute  direct  comparisons  for  want  of 
specimens. 
Oytknw  Xortiwi,  Con.  J.  A.  R.  8.,  tH.,  p.  ISO. 

This  species  of  Cytherea  was  originally  confounile'l  by  Conrad 
with  the  C.  erycimides.  Lam.  (Fobs.  Shells  of  Tert.,  1832,  p.  34), 
bat  a  close  examination  ahowe  the  latter  to  be  comparatively  more 
«levated,  and  its  ribs  to  be  proportionately  much  more  robust. 
TroeUtc  tragUformii,  %*t.    Contt.,  p.  U,  pi.  S,  flg.  TA. 

This  B|>euies,  described  as  new  by  Mr.  Lea  in  1833,  is  synony- 
mouB  with  T.  {Calyplreea)  lrochiformi»  of  Lamarck  (TrocAut 
apertug,  Brand.). 

07lieknk  g^'bt,,  Con.    Poh.  Shall*  orT*r(.,  p.  94,  u  Valparia. 
IBuUa  St.  BiUairii.  Lea.) 

This  species  appears  to  me  to  be  erroneously  referred  by  Brono 
to  Bulla  constricta.  Sow.  (Miner.  Conch.,  vol.  v.,  p.  9G),  a* 
Sowerby's  species  has  no  fold  on  the  columella,  at  least  no  mea- 
tion  is  made  of  it  in  his  description,  nor  does  it  appear  in  hit 
figure.  Our  species  appears  to  be  closely  allied  to  if  not  identical 
with£u'/a.5roccAii,Bronn,an  Italian  (Miocene?)  BpecieB{Brocchi, 


1879.]  NATURAL   KCIENCE8  OF   IMIILADELPIIIA.  223 

fi}^uro  of  Art/ton  Bimulntuit  {^Jhtlla  simulnfa^  ISrandor)  k'avos  no 
iloubt  that  tiie  two  s|M!cies  are  identical.     Nor  does  »  c*oin|»arisoii 
of  ac'tiial  i>peciiiu*ns,  from  Alabama  and  Barton,  Kngland,  show 
any  varying  characters. 

Fmu  (BttlUfaratt  inaaratai,  r»n.    Ffiw.  Shelii  of  Tert,  p.  20. 

Thi^  fi|)ocM(f>t  is  more  chmirly  allied  to  F.  bulhi/nrmiH^  liam.,  than 
to  /*.  nt'iiinfitit^  Lam.,  to  which  last  it  is  doiihlftdly  referred  by 
Kronii  (p.  512).  It  differs  from  the  former,  liowevor,  in  having 
the  eanal  more  proiluced,  in  the  whorls  bein<;  stron<;ly  Huliangiilato 
alNfve,  and  in  tlie  superior  ones  beiii<^  crenulated  on  their  basal 
margins. 

PyrvU  p«aiU,  CoQ.     Po^i.  Shelii  of  T«rt.,  p  32. 
/'.  /nVfiriMfiM,  <'()U. 

P.  tUg'ihiin$imii^  Lea. 
I  am  di«iposed  to  cniisiiler  the  alH>ve  an  identical  with  Ptjriila 
ifsilif^  I. am.  (ami  var.  /'.  iricnviiuita^  Lam  ).  wliieh  is  a  most 
Variable  foHsjl.  Iioth  Amerlnin  and  I*]iiropi>an  forms  appear  in 
the  mo<«t  ilivcrsi*  HtaL^es  of  convexity  an<l  angulation.  (*onrad, 
altliiin;;h  he  sul>si'i|uently  M-paratfd  tlie  lraiiH:itl:intir  forms 
into  two  di-tiui-t  f*pi'eii"<,  .^lali's  (  Fo.s>.  Shells  of  Tert.,  'Jd  imI.,  j». 
Z*}\  **tli:it  the  variety  is  n«»t  di->tiuel  1  am  as^urfd  bv  e<»nip:iri*«nii 
tit  many  xpt'eimmH."  I  :im  also  incliiufd  to  nnite  with  the  above 
I  lie  y*.  i  Fmu.'t)  .lA.-fSisji/yiy/ir/i.s/s,  Con. 

Oliva  bombylii.  Con.     Fhrh.  .-^htflN  «>f  Trrt.,  :!.!  ••!  .  p.  *'*. 

Pitfi^r*!  from  the  O.  mitn'nUi^  Lam.,  in  haviiii;  the  plications  at 
l<i«M'  \^•\*^  nunienins  anil  soini*what  less  rrirnl.ii,  and  in  wantinir  the 
up|ier  of  the  tWi»  iiiiprfsM-d  rev<»lviii^  linr^  nn  tiif  bndv  whorl. 
Ill  Ihi'  ab^i'iirc  of  the  lint>  it  ai^rers  nmrf  clo^'ly  with  O.  mfululu^ 
which  w:iH  heiiarati'i)  liv  Meshavrs  iVuin  tin*  it.  mitrftln  as  a  ibs- 
tihet  fi|K'(*ii*s.  'I  111'  />.  iiriH-rfnt,  r>iiiiin  (  I'^lutu  i.^jmiulii,  L.  v:ir. 
iKpHTlii  "C'ui'fi,  I'ttffs.  Stthtijiftni  ,"  ii.,  p.  ;;i;"),  pi.  iii.,  fi^.  Ifi),  which 
i«  a^  Well  a  Mioivne,  and  prrhaps  even  liviiii;  spfcies  (  Kronn,  iii., 
|».  I* I  I,  nppeurf*  ti»  Ih-  \«'ry  eh-arly  rrlalrd  to  nur  speeies. 

Caaecllaria  tortiplifia,  ('on.     Am   J«<urn.  uf  Ciini*b«il.,  vol.  i.,  p.  311. 

(In  an  «-xaniination  <»f  -pcrimrns  of  this  speiies  and  (\  rrulna^ 
Itrandrr  ( from  Ibirton.  Kni;Iand)  I  Ihid  the  two  tf»  lie  most  inti* 
matcly  allieij  l«)  i*aeh  other,  the  main  ditferencu  iK^ng  that  the  Cm 
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lorliplica  is  somewhat  more  slender  and  elevated.  As  this  may 
be  only  an  accidental  feature  in  the  few  examples  which  bavo  coma 
under  my  notice,  I  feel  but  little  hesitation  in  uoiting  the  two  as 
one  species.  Brann  and  Nyst  (p.  ^^^)  refer  with  soma  doabl  the 
C.parva  of  Lea  to  Brander's  type,  but  this  dimiuutive  Alabama 
species  has  only  two  plaits  on  tbe  columella,  and  is  destitute  of 
varices. 


I  have  been  unable  to  detect  the  slightest  difference  between 
specimens  obtained  from  both  species. 
Sigantoi  MuallevUtu,  Sow.    His.  Coocb.,  It.,  p.  11&. 

This  shell  is  mentioned  by  Conrad  (Poss.  Sbells  of  Tert.,  2d  ed., 
p.  34)  as  occurring  at  Claiborne,  Ala.    It  is  probably  identical 
with  8.  declioua  and  iS.  bilix,  Con.,  which  differ  among  themselves 
about  as  much  as  they  do  from  the  European  species, 
■olarlam  omatam,  !>•■-    Caoir.,  p.  ItO. 

This  species  is  placed  without  doubt  by  Bronn  (ii.,  p.  1153)  as 
synonymous  with  S.  canalicutatum,  Lam.  The  description  and 
figures  as  given  by  Desbayes  (Coqu.  Foss.,  ii.,  p.  221)  answer  per- 
fectly to  the  American  species,  and  I  feel  no  doubt  but  tfaat  an 
examination  of  specimens  of  both  species  will  prove  their  identity. 
The  S.  canalicutatum  is  mentioned  by  Conrad  (Foss.  Shells  of 
Tert.,  2d  ed.,  p.  34)  as  occurring  in  the  j^labama  Eocene  deposits. 
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atlas,  pi.  11  (20)  fig.  8)  to  North  lUly  (Bellardi  '^  Monog,  Pleuroi. 
FoM,  del  Piem.^"'  Memorie  della  Reale  Accademia  di  Tnrino^  2d 
■er.,  vol.  is.,  p.  576).  Tliis  8|>ecie8  corresponds  probably  to  some 
extent  with  Sowerby'a  P.  t^nnina.  Unquestionable  specimens  of 
P.  denticula  from  the  Eocene  of  Alabama  are  to  be  found  in  the 
American  Museum  of  Natural  History  of  New  York. 

■MOftoma  raffota,  nob.    Proe.  A.  N.  8..  Oct   1870. 

This  s|K*cie8  mi^ht  readily  l>e  iniHlaken  for  the  J/,  graia^  Desh., 
of  the  Paris  basin,  from  which  it  dilfers  only  in  the  greater  num- 
l»er  of  its  revolving  ridges. 

M«laaU  CUiborataiit,  nob.     Proc.  A.  N.  8.,  Oct.  1879. 

This  diminutive  Mdnnia^  which  to  my  knowledge  constitutes 
the  only  esnentially  fresh-water  gasteropod  found  to  the  present 
time  in  the  Claiborne  marine  formation,  cannot  in  its  characters 
U*  readily  <]iHtinguisluHl  from  the  M.  mixta,  Desh.,  of  the  Paris 
bar^in  (description  and  fig.  in  Dcsh.  ^^Afiimaux  «.  vrrt.'').  Having 
obHi*rve<l  but  om*  Mpecimeii,  and  not  wiHhiiig  to  definitely  dfduce 
il;4  alllnitieH  from  the  ch:iracters  drawn  from  a  single  example,  I 
Lave  provisionally  applied  to  the  American  shell  the  8|H>cific  name 
which  it  lK*ars  al)ove. 

A  clone  comparison  of  the  Koeeia*  molluHca  of  the  east  and  west 
Atlantic  shtyreH  will,  I  am  confiilcnt,  reveal  a  larger  ninnlMT  of 
iib-ntical  forms  than  thoHe  eniuncrated  in  the  alutve  list.  The 
\attridfr  and  Pri'tunt'iiiidtt\  two  fanulii*s  rc(|iiirini;  acute  revisi(»n, 
iip|4'nr  mure  eH|H*cially  to  be  intimately  related  in  their  hpecific 
forms. 
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nsvniov  or  tee  palxocsdtoisu. 
by  charleb  waciibmuth  and  frank  bpbinqkb. 

Intboddotion. 

Acoording  to  Miller's  catalogue  or  AroericaD  paleozoic  fossils, 
there  have  been  described,  in  this  country  alone,  up  to  the  summer 
of  1871,  about  800  species  of  Crinoids,  not  includiug  Bjastoids  aod 
Cystidcans.  If  we  add  to  this  number  some  400  species  fi-om  Europe 
— an  estimate  which  is  certainly  not  exaggerated  when  we  remem- 
ber that  Schultze  described  from  the  Devonian  of  the  Eifel  alon« 
73  species;  DeKoninck  and  Le  Hon  from  Belgium  45;  and  Aa- 
gelin  from  tlie  Silurian  of  Sweden  176 — we  have  from  both  coua* 
tries  about  1250  species.  M.iking  due  allowance  for  synonyoiB, 
we  have  possibly  1000  good  species,  which  are  distributed  among 
from  150  to  175  genera.  Many  of  the  latter  were  established  at 
a  time  when  our  knowledge  of  the  Crinoids  was  in  its  infancy. 
They  were  frequently  founded  upon  one  or  two  species,  often,  in- 
deed, on  a  single  imperfect  specimen  ;  which  resulted  in  many  dtt- 
fective,  iusufUcient,  and  not  unfrcquently  incorrect  descriptiou, 
producing  endless  perplexing  complications  afterwards 

There  was  a  lime  when  nearly  every  fossil  Crinoid  was  Encri- 
nilee.  This  was  the  case  almost  until  1821,  when  J.  S.  Miller  de- 
scrilied  his  well-known  genera  PoleriocrinuR,  Aclinocrinus,  Pla- 
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ontologists,  but  by  some  entirely  ignored.  It  is  a  singular  fact 
that  European  authors  liavo  commonly  refuse<l  to  accept  our 
genera  of  Actinocrinidse^  while  they  sustained  those  of  the  Cya- 
ihticrinidm.  which  are  certainly  no  bettor  <lefine<I.  This  is  doubt- 
less due  to  the  fact  that  in  Euroi>c  the  Actinm*rinidm  do  not 
alMUiiH!  in  such  wonderful  variety  as  in  this  country.  If  our 
European  brethren  harl  to  deal  with  nearly  300  s|)ecies,  as  we 
hare,  they  would  perhaps  Iw  more  ready  to  accept  our  divisions. 

As  early  as  1S42  T.  Austin  and  T.  Austin,  Jr.  (Roc.  k  Foss. 
Crinoidea),  undertook  to  sulxUvide  the  Crinoidea  into  families,  but 
they  were  not  very  successful,  as  they  placetl  tojjether  types  of 
very  distinct  groups.  Koemer  (Lcthiea  (leognustica,  1855,  3d 
Aas^alte)  made  anc>ther  attt*mpt  in  the  same  di relation.  He  was 
the  first  author  who  |H>inte<i  out  correctly  the  relations  of  the 
mastoids  and  Cystideans  with  the  true  Crinoids;  and,  if  he  was 
not  so  fortunate  in  establishing  his  families,  we  must  consider 
how  im]>erfectly  Crinoids  were  known  at  that  time.  Some  of 
Roeiner*H  family  names  are  still  in  use,  but  scarcely  two  of  our 
preiient  authors  interpret  them  alikr. 

The  late  Prof.  Angrlin'  (livi^hul  the  Silurian  Orinoids  of  Sw^mIcu 
into  four  Hci'tions :  Trimrra^  T*'trnm*'ra^  Pmhtmrrn^  and  Pnlij- 
mrra.  A  suUli vision  according;  to  the  nunil>er  of  basal  platos 
niav  facilitate  elementary  studies,  but  it  is  certainly  nf»t  a  natural 
cl.-%s<iifli'ation.  (teitera  wliieh  are  eviflently  intimately  relateil  — 
fiir  instance,  Plafi/rrhniK  and  Pirhnt'rinus^  Mrlnrriiin:*  and  AVio- 
do*'riniii* — are  thereby  wi<iely  separated,  while  very  distinct  types, 
such  as  lifi'MlttrrtnuH  and  PntfritH'rinun^  are  hrou^lit  toijether. 
Angt'lin  arran«{e<l  his  40  jjenera  of  Swedish  ('rin<>i<ls  under  23 
families:  but,  as  lie  i^ave  no  diaLTiiosrs  of  them,  we  are  at  a  loss 
to  kmiw  upon  what  prituMpIe  his  families  wt*re  establiHlied. 

In  the  second  part  of  an  arti<*le  on  the  **  Internal  and  KxternnI 
Structure  f>f  Paleozoic*  Crinoids,'*  l)y  ("has.  Warlismuth,  published 
in  the  Auj^unt  an«l  September  nnnihers  of  the  Aukt.  Journ.  Sri., 
1^77,  one  of  the  writers  ^avt*  a  minute  description  of  the  summit 

•  In  Ihr  lf*tnogr»»i»h%ii  Criin'idfttrum  in  atriiti$  SurfiiPSihtririafonailium^ 
aurlore  X  /'.  An*j^tin^n\y\\^  |M»M|iiiinuin  <'«lciiiliini  riinivit  Ilr>;iH  AemliMnia 
Suriiir.  cum  tatiulis  XXIX.  Thi;*  in  oiu'  df  the  rtut-Ht  illiiHtruti'd  wtirk^  ini 
('rini»i(U  tliml  lin«  evrr  Ihsmi  puhlixlirit,  ninl  it  mnit  Im*  ri'^^nrileil  iim  a  urnit 
IriM  to  ftciencr  (hat  the  (li'*tiiii:ui'«tii'il  uutlior  din!  brfuru  the  completion  uf 
lii»  work. 
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or  ventral  disk  of  the  earlier  Crinoids,  and  reached  the  conclusion 
that  the  construction  of  the  vault  affords  good  characters  for  a 
separation  into  families.  He  distinguished  three  principal  plan* 
— though  he  admitted  the  existence  of  a  number  of  othen^upon 
which  the  summit  is  conatructed  ; — 

1.  The  summit  composed  of  a  more  or  leas  pliahle,  sometimes 
perhaps  squamous,  intcgumeDt,  yielding  to  motioQ  in  the  body 
and  arms. 

2.  The  summit  composed  of  solid  plates  with  a  porous  ventral 
sac,  located  posteriorly  on  the  disc,  and  closed  al  the  top.  Anal 
opening  rarely  observed,  but  probably  lateral. 

3.  The  summit  composed  of  heavy  immovable  plates,  closely 
joining  and  forming  a  dome  arching  the  entire  oral  side.  Aoal 
opening  directly  through  the  wall  of  the  dome  or  at  the  extremi* 
ty  of  a  tube,  the  so-called  proboscis. 

We  have  since  given  this  subject  our  special  attention,  and  find 
that  these  diversities  in  the  construction  of  the  ventral  portioo  of 
the  boily  bear  a  striking  relation  to  the  general  arrangement  of 
the  plates  of  the  dorsal  side ;  that  the  parental  genera  to  which 
we  have  referred  have  each  their  own  peculiar  summit  structure, 
and  that  the  genera  into  which  they  were  subsequently  subdivided 
are  characterized  by  mere  differentiations  of  the  original  plan. 
We  find  that  Ichlhyqcrinus  and  its  congeners,  Taxocrinua,  Met- 
pilocrinui,  etc.,  wliich  are  embraced  in  almost  the  same  generie 
formula,  possess  summit  structure  No.  1 ;  that  in  Cyalhocrinu*^ 
Poteriocrinas,  Helerocrinua,  and  all  genera  with  five  basals,  five 
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tome  of  recent  Crinoidn,  the  vault  beiiii^  thus  a  mere  covering  or 
|irotectti>D.  That  the  mouth  was  internal  in  the  majority,  if  not 
ail  |»ale<»zoic  Crinoiiii^,  as  well  as  nil  the  C.ystiileans  and  Hlastoids, 
i^  vory  significant,  and  impresses  us  most  foreihly  with  the  idea 
that  the  earlier  (Vinoids  form  a  diHtinct  p:nm|>,  and  that  the  solid 
covering  may  have  lieen  essential  under  the  conditions  that  pre- 
vailed in  paleozr)ic  times. 

The  genus  A i'«7u' /lorriw?/^,  which  Hall  de8cril)e8  from  the  Lower 
Silurian  of  rincinnati,  atfords  an  instructive  example  in  this 
reH|itH*t.  In  this  interesting  form,  the  oral  or  Vi>ntnil  side  was 
always  attached  to  a  shell,  eoral  or  other  foreign  subntance ;  the 
cl<*rsal  side  has  a  long  stem,  but  whether  this  was  attached  to  the 
bottom  or  not,  is  not  known.  The  oral  8i<1e,  when  found  detached, 
which  is  of  very  rare  occurrence,  shows  a  large  number  of  stria*, 
which  converge  to  a  very  small  opening  in  the  centre.  According 
to  our  interpretation,  this  opening  is  the  mouth,  the  striie  the  food 
|ia«*sai;f s,  and  the  shell  to  which  the  ventral  side  is  attached,  takes 
iLtr  place  of  the  vault,  which  is  as  yet  undeveloped. 

Another  verv  characteristic  distinction  In'tween  ancient  and 
recent  Crinoids  is  to  be  found  in  the  comparatively  large  size  an<l 
iu»<*^ive  tio'ly  platcH  in  the  fo*^sil,  contni'^ted  with  the  diminutive 
biMly  :ind  vi-ry  liuig  and  highly  developed  arms  of  recent  types; 
and  th«'  same  is  even  iu(»re  strikin;;lv  true  as  to  Hlastoids  and 
r\  tti deans.  Ti)  illuHtrate,  we  nii«'ht  sjiv  that  in  the  1**  nftirnnid/r 
Ihrv  are  fullv  develnpcd  ;  that  tliev  are  in  proirn-HH  of  growth  in 

•  ft  ■  •  ■ 

|iaie«i/oir  Trinoids,  and  that  they  are  <inly  Imdding  or  Hproiiiing 
in  ltIa**toids  and  <*vstideans;  while  in  Lt'-hinin^rtnits^  which  is 
probably  still  lower  in  the  scale  of  orgaiii/ation,  the  arm**  have 
iirtt  yet  made  their  appearance. 

rpon  thcHe  dittinetioiis,  principally,  WaeliHinuth  ( Am.  .loiirn. 
Sii.,  Sept.  1*»TT,  p.  \'Mi)  propoieil  to  separate  the  paleo/.oic  from 
the  recent  Trinoids,  under  the  name  r.\i..K«M'aiNoii)KA.  as  a  sub- 
opler  of  the  rrinoids,  of  e<pial  rank  with  the   Hi..\sioii>ka  and 

rYsTIIiCA. 

To  facilitate  a  better  understandin;^  of  the  two  groups,  we  now 
ilirei't  attention  to  certain  organs  which  havr  been  known  to  exist 
in  C\stidi'ans  and  Mlastoiils,  an^l  whieh  we  think  existed  in  a 
nioditlerl  form  in  the  Paleocrlnoids.  These  organs,  which  weie 
called  *Miyilrospires**  by  killings  (Am.  Journ.  Sci.,  July,  H(it),  p. 
7.'>>,  occupy  rather  large  spaces  within  the  l>o<ly  iu  the  flrtl-uamed 
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groups,  and  this  may  perhnps  explain  in  a  measure  the  compan* 
tively  large  size  of  the  calyx  in  tbe  older  Criooids  generally.  The 
hydrospirea  were  located  within  the  perivisceral  cavity,  coonected 
with  the  inner  floor  or  the  test,  and  communicated,  bo  far  as  maoer- 
tained,  through  the  test  with  tlie  outside  water.  In  the  Cystideani 
the  liydrospires  are  of  a  rhomboidal  shape— eacb  rhomb  being 
divided  into  two  triangles  by  a  suture  between  two  of  the  platea 
(PI.  17,Figa.  7, 8.).  In  CaryocrinuB  ornatu»,eiu:h  ot  the  four  aides 
of  the  rhombs  is  liordered  by  a  row  of  small  tubercles  (PI.  17,  Fig. 
G),  some  of  which  have  a  single  pore  in  the  a|>ex,  while  others  are 
perforated  by  two  to  twenty  or  more.  The  pores  )>enetrate  through 
the  plates,  but  do  not  communicate  directly  with  the  visceral  cavity 
of  the  body.  Internally,  each  hydrospire  consists  of  a  num1>er  of 
flattened  tubes,  arranged  parallel  to  each  other,  and  each  tul>e  re- 
ceives two  of  the  pores,  one  at  each  end.  In  a  large  hydrospire, 
there  are  about  twenty  or  more  tubes.  Whatever  may  have  been 
the  special  function  of  these  tu><es,  nnturalisti  generally  agree 
that  they  belong  to  the  respiratory  system,  and  we  infer  from  the 
distribution  of  tiie  pores  in  variable  numbers  at  and  about  the 
apices  of  the  tubercles,  that  they  very  probably  served  as  a  madre- 
poric  apparatus,  tlirough  which  w.iter  for  respiration  was  intro- 
duced and  expelled.  In  other  genera  of  the  Cystideans,  we  find 
in  the  test  one  or  more  striated  rhombs  with  Assures  and  pores, 
somewhat  resembling  tlie  madreporic  body  of  other  Echinoderms. 
In  the  Blastoids,  there  are  certain  orilices  .irranged  around  the 
actinal  pole,  which  have  been  called  ovarian  apertures  on  account 
of  their  supnosed  ri-'senihlni 
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iiiiHT  Siiile  of  llie  forkiMl  ulato.  In  most  pcinTa,  tlu'V  nro  coii- 
titrii<-te<1  upon  tin*  HMinr  p>iifr:il  plan.  Tlim*  art'  ten  sacs  (com- 
pari*  ri.  17.  Fi;;.  5)  which  (h)n<it  conntM-t  with  each  othiT,  disposod 
in  pairs,  ono  pair  to  each  aniliulacruin,  anil  «*ach  pair  scpnrato<l  hy 
lU*i  lanci't  pitco.  Towanl  the  \isctMal  caviiv,  they  are  fohltMl  into 
a  lumihvr  of  lon^itinlinal  |>iications,  which  nIiow  neither  pores  nor 
|*:i^vi^eH.  Tlie  inner  ami  onter  fuMs  alternate  with  each  other, 
and  are  dintcn'ted  at  their  closed  emU.  On  approaching;  the  apex 
of  the  ImmIv.  tlicv  c»>ale««cc  to  I'nrin  two  s«'n:irate  sets  of  tnhes. 
The  tiiN's  from  the  inner  UAt\^  are  fnrined  hv  the  adhesion  td'  the 
w.ill^  f>f  the  (inter,  and,  rirf  rt'rsn^  ^o  that  the  folds  which  open 
lowaril  the  visceral  cavitv  irive  riM*  to  the  outer  set  of  tnU's.  while 
tlit>He  o|»eniii;r  in  the  opjioHite  direction  U'conic  the  inner  tnhes. 
The  f< Miner  terminate  within  coridors  leading  to  the  so-called 
o\aiian  orifices,  tlioM*  of  each  two  ailji'inini;  livdro>pires  of  two 
(iiir«Tent  amiinlacra  tenninatinL!  in  <ine  orifu-e;  whilf  the  latter 
c«>iiiiiiiiiiicate  witii  an  aiiiinlar  orixan  located  ai:ain'«l  (he  inner  wall 
of  the  le»l  and  "^nrroniiiliii^  tin- or:d  centre.  The  nnmlier  of  tolls 
larie*'  fioni  three  l«i  nine  or  mor<'.  Tiie  «:dU  i*t'  the  sac**,  which 
wi-re  evidently  c«niipo>«ed  <d'  tim'  inemhraMiMis  '«iil*>i:iiiee,  ninsl 
liri\i-  I'ei  n  >lrelii;thened  h\  liie  secreliiMi  of  e:dearioi|s  p:iitiele**, 
or  liii\  MfMdil  not  1m>  fuiiinl  ^n  well  ireMT^ed:  and  theV  Were 
fl-  \ii»le  >inee  We  lliid  the  fiihU  in  vai'ii>ii>  drLrrt-e.s  of  expansion. 
It  «  "i'l-f*!-.  one  iif  the  earlienl  \\'\\\\  pi(ili:ilil\  une  of  tin-  lowe-^t 
t\  |it."  t'f  the  |5l.i>loid-,  :iiii|  in  '  'tni>i>iif>  >,  it-  suIh':m  l'«'inriri«ns  lepie- 
r>%-nt.i' ;\  e,  there  is  in  plare  <>f  tiie  folded  nhi**  a  l:ii;^e  niiniliei  i»f 
lilies  placed  side  hy  s|ile,  and  arraiii^ed  paralhl  with  the  e\Ii  inal 
fissuii-*  *ir  jiroove^.  This  -tniclnrc  of  the  li\  «li«"»pire-  sn  elosely 
reM'tiiiiles  that  of  some  i»f  (he  ('\^(iilean^  licit  loli'.nL!<«  jiropn^ed 
t'i  rililove  l'"(/ri*/'r  tVoin  (he  lil:c«t(>i>{^  :in<(  pl:iee  it  ailloli;^  (he 
('\  «tiilean'«.  Tiiis  we  eaiinul  einhii'^e.  ImiI  we  do  :i|^ree  with  him, 
th.nl  nhate\cr  inav  ha\e  heeii  (lie  fiiii\-li<ins  nf  the  eaixcine  Ii'ik-s, 
jif-elinat«d  rhonilt**.  and  inli-iiial  (iiIm"»  mi  llif  Cx  slideans,  thu^e  i.f 
llitf  p.-iiallel  tnhes  or  foldeil  sac->  in  the  illasiuiiN  iiiiisl  ha\e  hei  ii 
\erv  Similar  if  noi  identical.' 

• 

'  Wi'  havi*  ^i\rn  iiImim-  tlir  •h-icripiinn  of  the  hyilrosipirni  hi  Pfntrfmitrt. 
Ttt«>"*  "f  hnihiit-  ri  thH»  Hill  I  y>trliitrrin»ta  vary  ill  Miiiu*  of  the  tlrlnilH. 
On*-  •»!  u«,  wlio  ile\«iiiMl  iniicli  liiiir  (•»  Uie  tiudy  of  the  Bl— totdi»  maUi*  a 
Urgr  nuintNT  uf  H'eitom  uf  ihe  hyilMiiplivi,  ka  dlflbfBP*  ^  *^d9 


time  indicating  a  closer  relationsUip  witU  tht 
Cyatideana. 

Wachsniutb,  in  Am.  Journ.  Sci.,  Aug.  18tT, 
marked  diflurence  Irat ween  the  proboscis  in  the  A 
tliat  in  the  Cyathocriniilse.  He  considered  tfa< 
anal  tube,  or  prolongation  of  tbe  anal  o])eniDg ;  I 
the  Cyalkocrinidm  he  believed  to  be  an  essential 
in  whicli  the  anal  opening,  here  located  laterally: 
of  but  aecoudary  importance,  and  therefore  pn 
"  ventral  sac"  instead  of  proboacis.  We  hav4  si 
to  examine  tlie  ventral  sac  in  several  moat  ezc 
particularly  with  reference  to  the  porea  to  wliici 
tion,  and  have  become  convinced  that  these  are  ' 
liomologues  of  the  calycine  pores  In  the  Cystidt 
of  the  ventral  sac  in  the  Cyathocrinidm  are  usua 
large,  ratlter  thin,  hexagonal  pieces,  longitudinall 
nating  with  those  of  the  adjoining  rows.  Tbe  pi 
plate  at  each  angle.  It  is  now  very  interesting  t 
some  species — for  instance,  Poleriocrinu$  Mitt 
I'ol.  (Scaphiocrinun)  vnicu*  Hall,  there  are  in  J 
slit-like  fissures  of  considerable  length.  Four  o 
sometimes  six — connect  with  tliose  of  the  plate 
row,  those  of  each  half  of  a.  plate  meeting  corn 
two  difTercnt  plates,  ao  that  one  half  of  the  flssu 
and  the  other  downward.  We  have  filed  aeven 
tbe  very  bottom,  and  have  found  that  the  fissu 
through  tlicm,  and  in  many  cases,  where  they  ba 
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tbe  fiHsuros  o(*ciir  not  only  at  the  lateral,  but  also  at  the  upper 
mDf]  lower  titles  of  the  plates,  meeting  liere  in  like  manner  with 
the  slits  of  the  adjoining  plates.     In  8pe<*ies  in  which  the  plates 
mrc  provi(le<l  with  three  slits  to  a  side,  the  meilian  one  is  larger 
than  the  other  two,  thus  forming  with  the  corresponding  slits  of 
the  adjoining  plate  the  figure  of  a  quadrangle  or  rhomb,  divided 
into  two  triangles,  exiictly  as  BillingH  describes  the  parallel  canals 
which  com)M)se  the  hydroftpircK  in  Caryovrinun,    Indeed, the  simi- 
larity which  sri'ms  to  exist  in  this  respect  lM*tween  the  two  groups, 
is  so  striking,  that  wl*  can  scarcely  doubt  that  1x>th  structuri*s 
were  ailapted  to  the  |»erformance  of  the  same  functions.     It  is 
true  that  the  hydrospires  in  Caryocrinus  are  locate<I  on  the  alK>raK 
antl  in  the  Cijut?nH*rinuite  on  tiie  oral  side  of  the  Ixxly,  but  it  must 
he  n*niemlH*red,  as  already  shown  (Am.  Journ.  Sei.,  Sept.  1877,  p. 
190)  that  the  entire  test  of  paleozoic  Crinoids  forms  a  part  of  the 
atKU*tinal  hystem,  and  tlie  position  of  tlie  hydrospires  in  Cysti- 
deans  is  l)y  no  means  confined  to  the  aborul  sitle,  nor  to  the  oral 
in    Paleocrinoids.      We  find    in    the  genus  rttrocriniiH,  Billings, 
which  forms  a  kind  uf  link  lietween  C'vstidcans  and  Paleocrinoidt* 
(the  arrangement  of  the  plates  of  the  calyx  is  exactly  like  that  of 
all  (\',tifh*irrinnln»)^  that  the  liy<lrospircs  are  altogether  confined 
to  the  calyx.      In   the   sutures   between   the   platen,  there  exist   a 
number   <»f  striated,  poiit'erons  areas,   reseuibliiig   tlie   pectinated 
rhonib<%  in  their  htructure,  and  though  their  form  and  position  are 
Minifwhat  different   from  those  of  any  other  known   <'iinoi<l  or 
Cyntideaii,  there  can   l>e   no  d(Mil>t   that   they   pei-rornied   in    the 
animal  the  same  olllce.     Unfortunately  we  do  not  kn(»w  whether 
thin  genus  had  a  poriferous  ventral  sac;   nor  have  we  been  able  to 
am-ertain  whether  tlie  longitudinal  depres*«iuns  on  the  ventral  sac 
which  We  have  n«)ticed  abtive,  were  covereil  —  perhaps  bv  perforated 
plate**,  such  an  Hillings  olmerved    upon  the  tulM-rcles  of    i\iryurr^' 
nujr*-or  onlv  tliv  pores  ami  lls*«ures,  but  we  are  inclinetl  to  think 
the  fiirmer  was  the  case,  sinre  we  found  in  .s<inie  other  specimens  of 
/'.  uiM''rij»,n«>  ilepressluns,  but  at  the  smuu-  time  no  ris*,ures  nor  poreh. 
In  many  of  the  Artinui-rtnuin .  /'/ff/i/n/iit/.-t,  ami  lifutdnrrttnda^ 
which  are  provided  with  a  simple  an:il   tulie  or   an   :inal  o]H'ning 
directly  through  the  vault,  the  respirat«>ry  organs  were  prohably 
|f>eate<l  within  the  main  body,  at  least  there  are  many  facts  which 
seem  to  inilicatc  this.     In  an  article  on  page  2 IS  of  the   Troceed- 

ings  of  the  Acad.  Nat.  8ci.  Phila.,  187S,  we  noted  the  existence 
lie 
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of  certain  porea  or  openings  located  between  the  ftrm  bftsei  and 
Bepnrated  Trom  the  arm  passages  hy  a  thin  partition.  Their  nnm- 
ber  varies  from  ten  to  twenty  or  more.  In  Batoerinua,  where 
they  are  most  conspicuous,  there  are  twenty,  no  matter  wbetber 
the  species  baa  more  or  less  than  twenty  arms.  They  are  about 
one-third  the  size  of  the  arm  paga^ea,  willi  which  they  are  in 
very  near  the  same  horizontal  plane.  There  are  two  porea  to 
each  interradial  field,  one  to  the  left  of  one  arm,  and  one  to  the 
right  of  another.  Ten  other  pores  have  a  radial  position,  two 
within  each  of  the  five  axillary  spaces  which  form  the  median 
portion  of  the  rays.  In  SlrtHocrinuii,  which  has  an  enormona 
body,  each  arm  haa  a  pore,  and  so  in  Sleganocrinu»y  Eucladocri- 
nun,  and  apparently  in  all  genera  in  which  the  arms  branch  off 
alternately.  Other  genera  have  only  ten  pores.  In  Ollacriaut 
the  pores  are  repreaented  by  two  longitudinal  paasages  through 
the  tubular  extensions  of  the  interradial  acriea,  or  the  false  anna 
as  usually  called. 

As  these  openings,  especially  in  Batocrinua,  are  comparatively 
large,  it  is  somewhat  surprising  that  they  have  never  been  men- 
tioned liy  other  paleontolc^ists.  Their  position  correspondsalmost 
exactly  with  that  of  tbe  so-oalled  ovarian  apertures  of  the  Blas- 
toids  though  they  are  placed  at  a  greater  distance  from  the  railial 
centre.  The  openings  in  both  groups  are  situated  within  the 
brachial  zone  or  at  tbe  extreme  border  of  the  summlL  In  the 
Blastoids  tbe  ventral  disc  or  snmmil  is  reduced  to  tbe  minimum 
in  size,  being  composed  only  of  the  covering  of  tbe  vontral -open- 
;niil  till! 
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af»|)nriituM.  Whether  the  nltove  deficri)>c<l  pores  coinmunieAtiHl 
with  these  chamlxTs  OAiiiiot  l)c  determined  from  the  fossil,  luit  we 
may  |)erhA|>s  infer  this  from  their  {xmition,  and  also  that  the 
chamliers  themselves  were  or  oontaine<l  organs  similar  to  those 
cle«iTil>e<l  AS  hydrospiros  in  other  groups  of  the  Crinoidea. 

Foldefl  sacs  or  parallel  tuhes,  as  in  the  Blast^ids,  have  not 
hitherto  1)een  notioeil  in  the  Palw(»crinoidea.  That  they  existed 
in  some  gmups  of  the  latter  is  almoNt  certain.  The  so-called 
^  ef»n«ioUdating  apparatus"  of  Cu}>rt*nsorrinfm  (PI.  17,  Fig.  II)  is 
in  onr  opinion  a  true  set  of  ItydroMpireH,  arranged  in  pairs  exactly 
as  in  Blastoids,  but  spreading  out  horizontally  instead  of  verti- 
cally. Angelin  (Iconogr.  Crin.,  PI.  V 111.  Fig.  7,  a, />)  figures  a 
Cr*jtahtcritiUii^  in  which  the  consolidating  apparatus — or  hydro- 
fipires,  as  we  Is'lieve — is  most  cxeellently  preserved.  Kven  the 
inner  tiilies  can  he  traced,  and,  if  there  existed  still  a  doubt 
whether  the  closely  ndated  CupreMttorrinus  had  its  ventral  side 
firmly  closed,  Angelin*s  figure.  PI.  VIII.  Fig.  fi,  ought  to  remove 
it.  There  seems  to  lie  in  (^rotnlnrrinuA  not  only  a  solid  integu- 
ment covering  the  entire  ventral  di*>r  and  in('l«»siiig  the  hydro- 
spires,  but  we  Judge  from  Fig.  7  of  the  preceding  plate,  that  the 
oral  eentn*  or  median  spare  between  the  hydniKpires  had  even  a 
doulile  eovering. 

It  •M'eni^  to  us  that  there  can  sean-elv  be  a  doubt  but  that  tlie 
rnn'*<»lidating  platen  <»f  f*ijnfhnrrhitiH  (PI.  17.  Fig. 'Jj  are  lioino- 
I'lgoui  with  the  <»rnl  plates  of  the  Penta(*rinoid  larva  (Pi.  17,  Fig. 
1  ),  and  riught  to  1h*  desigiiatrd  as  such;  and  furtiirr,  that  the 
•4».i'nlled  eonsolidating  plates  of  f^upn'^mnrrinii^t  are  the  iioino- 
loi;ne^  of  the  tb>ltoid  ]»ieces  of  the  ISla**toid*<  (PI.  17.  Fig.  4 ). 
It  will  tie  set'U  that  all  four  oeeupy  the  sanu*  rtbitive  position  in 
the  n-»|H'etive  ty|K»s.  There  are  five  iiitcrradial  plates,  wliieh  join 
At  their  sides,  extruding  iiiwanl,  but  so  as  to  Iravc  an  opening  at 
the  oral  c'enlre.  The  atllnilirs.  indeed,  are  so  striking  that  we 
think  it  not  unreasonable  to  support-  that  the  hydrospin'H  are 
metamorphoMil  oral  plMt«'s.  Th«'  eonstrui'tion  of  the  delt<ii«l 
pi«*t*i*s  is  very  eompli**r»ted,  only  the  median  iir  dvltoid  portion 
iH-ing  vi«»ible  externally.  They  are  extfiidnl  lal*'r;illy.  in  spade- 
^haiNMl  ap|M'n<lagcs  (PI.  17.  F*iir-  4),  wlii«  h  pass  under  the  am. 
lul.irral  fii'lds  And  are  liidtleii  by  tht-m.  To  thesv  Appendages  the 
>h\%  of  the  hydrospires  ar«'  attarhcd,  iH'ing  suspended  on  each 
lie  of  the  ambulacrum,  or  niodifivd  arm,  an<l  partly  covered  by 
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it.  In  tlie  sCMiallcd  consolidating  plates  of  Cuprmsocrinua  we 
find  ])reciHe]y  tho  same  structure.  Each  plate  has  lateral  exten- 
sions,  each  of  which  supports  a  set  of  folds  which  incline  in  op- 
positc  directions.  The  number  of  folds  varies  in  different  species, 
Cupressocrinus  abbrevialus  having  apparently  peven,  and  C.  gra- 
cilis but  two  or  tlirec,  and  so  in  the  Blastoids,  Pentremitet  pyri- 
formia  has  seven  folds  and  P.  Oodoni  but  fire.  As  the  folds  of 
two  different  plates  are  not  connected  laterally,  a  sort  of  depres- 
sion or  groove  is  formed  in  a  radial  direction,  which  evidently 
contained  the  food  passage,  covering  the  sutures  between  the 
plates  as  the  pseudambulacral  folds  cover  those  of  the  deltoid 
pieces  in  the  Blastoids.  The  so-called  consolidating  plates  with 
their  folds,  of  Cupremtocrinua,  and  the  deltoid  pieces  with  their 
appended  hydroapiree  in  Blastoids,  being  not  only  analogous 
in  position  but  also  almost  identical  in  structure,  it  is  very  evi- 
dent that  they  had  a  similar  office  in  the  animal  organism,  and 
that  if  these  organs  in  Blastoids  were  res|tiratory,  the  bydrospirei 
in  Cuprexsocrinuit  and  Crotalocrinus  had  the  same  ftmctionB. 

This  view  of  the  relations  of  the  parts  under  consideration  sug> 
gests  a  possible  analogy  in  the  general  structure  of  Blastoids  and 
Paleocrinoids,  in  which  we  may  consider  that  the  ambulacrum 
is  a  recumbent  arm  ;  the  lower  part  of  the  forked  plate  up  to  the 
ambulacrum  is  the  first  radial — in  lilaiitoidocrinug,  the  oldest 
known  Blastoid,  the  suture  is  visible — that  the  two  sides  of  the  fork, 
instead  of  being  interrailial,  form  together  a  second  radial,  and 
the  small  summit  plates  are  homologous  with  those  whiuh  cover 
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ill  which  no  trace  of  them  ha8  as  3*ct  Inieii  (liscovertMl.  These  in- 
clutle  amunj;  others  the  Ichthyocrinidx^  and  a  few  genera  of  the 
A''timt**rinidBP  tiViii  CijafhtM^riuid/t.  In  the  /r/iMy^N •/•//»*>/«•,  respi- 
ration may  have  lKH.*n  cvarriiNl  on  through  the  pliant  vault,  aittecl 
by  the  eximnsions  and  contractions  which  the  flexible  nature  of 
the  skeleton  could  proiUicc.  In  the  Artiwu-rinidFt^  however,  the 
Ixxly,  as  in  the  HIaHtoids,  is  perfectly  rigid,  the  plates  hcavj*  and 
flmdy  cemented  together.  There  are  no  other  o|HMnngs  in  the 
IkmIv  hut  the  anal  aperture,  the  nrni  pnsKngrH,  a  passage  through 
tlie  column  and  the  pores  )>c'twoon  the  arm  l>asi*s  which  we  have 
descrilMfl.  In  some  genera,  however,  the  last-named  pores  appa. 
rentlv  do  not  exist.  The  introduction  of  water  tliruu<;h  the  anal 
tuU*  need  not  l>e  considcrtMl  for  a  mriment,  nor  through  the  arms, 
which  in  no  group  of  the  Kchinoderms  perform  such  an  office.  Let 
us  examine  the  column. 

The  construction  of  the  <>o1umu  varies  in  different  genera.  It 
is  perforated  throughout  the  centre  1>y  a  passage  connecting  with 
the  interior  of  the  body,  which  in  some  cases  is  a  simple,  small, 
round  o|>ening,  while  in  others  it  is  very  large  and  in:irked  by  a 
pci*uliarly  complieated  internal  structure.  In  the  latter,  the  tubu- 
lar cavity  extends  to  all  the  branches  which  spriiiL;  otf  ratlicr 
numerously  toward  the  root.  It  is  mostly  pl•lltamcrou^<,  though 
ill  Hfiuic  cases  tri-  or  (piadri-partite  ;  it  is  sometimes  regularly  pcn- 
ta;;«iiial,  and  somrtime.<«  ilivid«Ml  into  the  |H*tali)it1  cliauiborH  which 
unitv  at  theeentre.  The  walls  within  appear  as  it  luiilt  np  of  thin 
lamin:i%  with  .npaccH  between,  sometimes  peetinatrd,  and  varioUNly 
•fulptun*f1,  all  producing  a  great  multiplication  (»f  exposeii  snr- 
fa«*4**t.  In  some  the  articulating  faivs  of  the  stem  M>iruients  are 
co\er«*«1  with  striie,  radiating  fn>m  the  centre,  which  resemble 
minute  jwires  |K*netrating  the  walls.  We  iiave  found  the  vrry  base 
(»f  one  of  these  large  enlumns  just  as  it  was  attariicd  to  the  rock 
or  other  flat  surface.  It  is  very  bniad  and  deeply  ehannclleil  on 
the  )M)tt(mi,  and  there  an*  nninrrons  branches  or  unattached  cyrrlii, 
all  «*f  which  are  perforated,  and  through  which  there  was  ample 
mmmuuication  with  the  Hurroinuling  water.  In  additi<in  to  this, 
thi*r«*  are  large  pores  near  the  base  of  the  coin rnn,  leading  from  with- 
out into  the  main  cavity  tlirectly  through  the  walls. 

Such  an  extraonlinary  structure  was  not  necessary,  if  the  column 
WA4  meri'lv  an  attachment  or  anchor  for  the  Tiinoiil.  That  it  was 
a  means  of  communication  between  the  water  outsiile  and  the  ia- 
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ternal  organs  of  the  body  for  some  purpose  we  entertaia  no  doubt, 
and  the  large  amount  of  surface  exposed  by  means  of  the  complex 
lamellar  structure,  is  strongly  suggestive  of  tlie  principle  wliich 
prevails  in  the  respiratory  apparatus  in  the  animal  kingdom  gener- 
ally. We  have  said  that  some  Anlinocrinidm  probably  do  not 
possess  tbe  pores  In  the  body.  It  is  very  significant  that  it  is  in 
these  very  forms  that  we  find  columns  sueli  as  wehavejustdesurilted. 
Indeed,  in  general,  so  far  as  we  have  l>een  able  to  observe,  we  have 
found  it  to  be  the  rule,  that  those  types  which  have  a  perforated 
ventral  sac  are  without  pores  in  the  calyx;  that  those  with  caly- 
cine  pores  do  not  possess  a  perforate<l  ventral  sac,  and  that  in 
forms  with  a  flexible  vault,  or  with  perforated  ventral  sac,  or  with 
pores  in  the  body  walls,  the  column  is  generally  destitute  of  any 
such  complex  structure,  and  has  only  a  small,  simple  aperture. 
There  may  be  exceptions  to  this;  in  fact  we  know  of  some,  but 
these  relate  exclusively  to  very  large  species,  in  which  the  open- 
ings in  the  main  body,  which  we  suppose  to  be  respiratory  pas- 
sages, are  inadequate  to  supply  the  immense  body.  The  most  re- 
markable examples  of  this  kind  are  MegUlocrinui  and  Barycrin\ii. 
The  former,  which  l>elongs  to  the  Actinocrinidee,  has  species  with 
larger  bodily  capacity  than  has  been  discovered  in  any  other  genus. 
It  has  generally  only  ten  primary  arms,  and  most  probably  only 
ten  respiratory  pores  in  the  body.  Barycrinun  attains  by  far  Ui« 
greatest  size  of  the  Cyalhocrinid«,  and  the  column  of  this  genua 
like  that  of  Megintocrinus  is  not  only  very  strong,  but  its  central 
cavity  is  exceedingly  large  and  complicated.     We  thus  have  in 
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erbert  Car|)enter,  in  a  valuable  paper  (Quarterly  Journ. 
$ci.,  vol.  xviii  (new  series),  p.  351),  on  tlie  '^Oral  and 
3ms  of  the  Echinoderms,"  undertakes  to  determine  the 
between  that  system  of  plates  in  the  calcareous  skele- 
Ichini  known  as  apical  plates,  and  certain  parts  of  the 
noids,  botli  recent  and  fossil.  He  considers  the  basals 
inoids  to  be  homologous  to  the  genital  plates,  and  the 
le  ocular  plates  of  the  Echini,  and  he  traces  the  homo- 
Palffiocrinoidea,  in  respect  to  which,  however,  he  ad- 
pinion  that  the  first  ring  of  plates  resting  upon  the 
segment,  which  have  heretofore  been  nominated 
i  in  many  types  not  basals  at  all.  He  regards  the  set 
ich  lie  next  below  the  radials  as  the  true  ^'  basals,*'  no 
her  they  rest  directly  upon  the  stem,  as  in  PlcUycrinus^ 
ited  from  it  b}'  another  ring  of  plates,  as  in  Cyalho- 
that  the  ^'subradials^'  of  most  American  authors,  or 
"  as  they  are  generally  termed  in  Europe,  are  "basals" 
3  his  view.  The  lowest  or  proximal  ring  of  plates,  in 
g  "subradials,''  he  calls  "underbasals,"  and  these  he 
)e  unrcpresente<!  in  the  other  types  of  Crinoids  and  all 
:)derms.  The  central  plate  of  the  apical  system,  re- 
)'  the  central  disk  or  subanal  plate  of  tiie  Echini,  is 
Carpenter  to  be  the  homologuc  of  the  terminal  joint 
of  the  stem  in  all  pedunculated  Crinoids,  and  in  the 
I  larva  of  Comaiula^  and  of  the  central  plate  in  Mar- 

res|)eets  these  views  conflict  with  those  of  A.  Agassiz 
who  regard  the  subanal  plale  of  the  Echini  as  the 
>f  the  centroHlorsal  plate  of  Comaiula;  and  both  these 
ing  the  "  basals''  of  the  Crinoids,  by  which  term  they 
c  first  ring  of  plates  above  the  stem  in  all  ty|)es.  They 
single  plate  in  the  apical  sj'stem  of  the  Echini  as  the 
f  the  basaliaof  the  Crinoids  metamorphosed  into  one. 
's  reasoning  in  regard  to  the  basal  plates  is,  that,  as 
in  the  Echini,  and  the  basals  in  most  Paleocrinoids, 
nerally  considered  to  be  their  homologues,  are  situated 
y  with  regard  to  the  general  symmetry  of  the  body, 
>ect  to  find  tiie  genitals  in  Paleocrinoids  in  the  same 
tion  ;  and  that  in  foims  like  Cijalhocrinus^  which  have 
'  plates  below  the  radials,  the  lower  or  proximal  plates 
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are  Bitiiatcd  in  line  with  the  radinis,  and  lienee  cannot  be  the  trae 
basala.  He  holds  that  the  same  order  of  plates  caiiuot  be  radial 
in  one  genus  and  interradial  in  aaother.  This  argument  is  na- 
questionably  a  very  strong  one,  and  we  are  enabled  to  oonfim  it 
by  a  number  of  interesting  observations. 

Let  US  consider  the  first  ring  of  plates  resting  upon  the  upper 
stem  joint  in  Crinoids,  where  it  consists  of  less  than  five,  as  a 
metamorphosed  representative  of  a  set  of  five  plates,  in  which  two 
or  more  have  been  united  by  anchylosis.  It  will  be  observed 
that  in  nearly  all  types  with  but  one  ring  of  plates  below  the 
radials,  i.e.,  forms  without  "subradials,"  the  proximal  ring  is  ao 
placed  that  the  angles  alternate  with  those  of  the  radials,  so  that 
the  whole  set,  whether  five  plates  or  not,  may  very  appropriately 
be  considered  as  interradial  with  regard  to  the  general  structure 
of  the  body. 

In  forms  like  Plalycrinux,  Symbalkocrinug,  etc.,  in  which  the 
radials  rest  directly  upon  a  basal  disc  corapose<I  of  three  unequal 
plates,  if  we  bisect  the  two  larger,  we  obtain  five  equal  plates, 
which  occupy  an  interradial  posjtion.  This  is  actually  done  in 
Belemnocrinus,  which  in  tlie  apical  system  has  the  identical  struc- 
ture of  Rhizocrinvg,  and  most  of  the  recent  Crinoids,  viz.,  five 
basals,  interradtally  situated,  supporting  five  radials. 

In  Melocrinva  and  Eucati/ptocrinus,  where  the  proximal  ring 
consists  of  four  plates,  we  may  divide  the  larger  one  and  thus 
obtain  five  plates,  which,  though  not  wholly  regular  in  form,  are 
all  interradial  in  position. 


1S79.]  NATURAL  8CIKNCE8  OP  PniLADELrillA.  241 

of  th<*  anal  «(oriej«  as  an  flement  in  the  Btructure  of  inan^'  Taleo- 
c*rinoiiN,  may  l>o  largcl}*  due  to  the  so\u\  donio,  wliiHi  has  to  .l>o 
|«onetrato(l  by  a  HiH'cial  a|>erture,  roquirin*^  sonu*  ni<Mlificution  of 
the  general  structure  hclow  to  accommodate  it.  It  seems  to  have 
no  direct  representative  in  the  apical  svNtcm  or  tiie  recent  Echino- 
il(?nn<«.  hut  we  may  )>e  justified  in  considering  it  as  a  8|)ecialized 
intiTradial,  and  in  that  case  tlie  basal s  of  the  forms  under  con- 
aiileratton  are  found  to  conform  entirely  to  (*ariMMiter*s  inU*rpre- 
tation,  iK'in^  intcrradially  disposed.  We  find  a  most  interesting 
confirmation  of  tliis  view  in  a  s|HM*imen  of  Arfui*frri}nis  (.SVn//o- 
cri'itii*)  umhrntttiit,  which  lias  ahnormally  no  first  anal  plate,  the 
fir-tt  radials  Joining  at  their  sides.  The  anal  series  in  form  and 
pn>|H)rtions  is  very  similar  to  the  other  interradials,  heing  chiefly 
clistinguislied  hy  havin<^  thivt*  plates  in  the  second  range  instead 
of  two,  as  in  the  others.  Acconliiif^ly,  we  find  the  basal  disc  in 
thi*«  N|NH*imen  re<luced  to  three  ttnrtjHttl  plates,  ami  if  we  bisect 
the  two  larger,  we  obtain  five  equal  plates,  interradially  situated, 
Just  as  in  ritiftf**ritiui<.  Nature  herself,  in  this  isolated  specimen, 
ha?*  thu**  lnMiutifully  illustnited  our  ar^utiieiit.  It  is  well  to  note 
in  tlii^  connection  that  in  Pfafij^-rtnutt^  nn<l  all  genera  with  three 
uuf«|u:il  plates  in  the  proxiuial  rin;;,  the  Hiuall  plate  is  never,  so  far 
as  We  have  <ibM*rved.  on  the  anal  side,  and  this  is  the  case  with 
the  abnormal  s|H>ciinen  above  tleM*i-ibed,  the  small  plate  bein;^ 
situated  Udow  the  suture  of  the  left  posterior  anil  lateral  rays. 
MViy  this  is  8o  we  are  as  \vl  unable  to  explain. 

Ill  fijriiis  like  Cifnfhnrritms^  lth*nhtrrin»in^  etc.,  whi<*h  have  two 
riii;;"*  of  five  plates  each,  the  proximal  plates  are  radially  situated, 
aiifl,  then*fi»re,  a<Tonlin;j  to  Carpenter,  cannot  be  basals  or  hoino- 
Ifi^ous  to  the  p-nitals,  but  the  second  rin;;  of  plates  or  ^*subradials/* 
N'iii^  interradial  in  pi»sition,  are  the  true  basaU  and  the  hiunolo. 
jjue*  of  the  ;;enitHls.  If,  now,  we  examine  tln)se  types  with  two 
nn;;s  lielow  the  radinis,  in  whieh  the  proximal  rin;^  coiisintN  of  less 
than  five  plates,  we  hliall  find  lii-^  iilca  *-till  further  eoiifirmeil. 

In  the  /«7i//i»/oiTi/U'/rt  (except  / Vf/y»/«»»-r/iiu.«»/)  whieh  have  in 
the  proximal  riiii;  three  unequal  plate**,  they  are  so  pniportioiied 
and  Hii  nituateil  that  if  we  divide  them  by  twti  additional  sutun'S 
intfi  five  aliout  (*ipial  plates,  thf.^r  fii*r  wtH  hf  nvhalhj  /ntnntfii^  and 
exactly  eipiivalent  to  the  cttrrespondini;  set  of  plates  in  Ctfti/hth- 
crinui'.  In  Ul^'Mt^rrinu.^^  one  of  .Vu^elin's  Up|M*r  SiltiriAn  (genera 
from  (jot land,  which  is  in  every  other  res|>eet  a  true  CyalAoerJ* 
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nus,  there  are  but  throe  unequal  pistes  in  the  proximal  ring,  show* 
ing  here  an  actual  metamorphoais  of  five  plates  Into  three. 

in  Cupresnocrinua,  which  has  a  single  central  plate  below  the 
"  Hubradials,"  pierced  by  the  quadripartite  perforation  of  the 
column,  it  might  at  first  aeem  difficult  to  subdivide  the  proximal 
plate  in  this  manner.  But  it  will  be  noted  that  it  is  really  radial 
in  position,  since  its  five  external  angles  alternate  with  thoae  of 
the  "subradials,"  and  furthermore,  we  find  that  nature  has  done 
it  for  us  in  a  precisely  similar  case.  MyrtiUocrinus,  whose  base  is 
perforated  by  a  quadrangular  foramen,  has  its  proximal  ring 
divided  into  five  small  pieces,  alteniatiog  with  "subradials"  and 
hence  radial  in  position.   (15th  New  York  Regents'  Rep.,  p.  142.) 

It  is  worthy  of  note  that  in  the  form  last  discussed — tbose  with 
two  rings  below  the  radials— the  proximal  plates  are  almost  in- 
variably very  small,  and  in  many  cases  so  minute  as  to  be  hidden 
by  the  column,  thus  in  their  insignificance  affording  an  argument 
against  comparing  them  with  the  genitals.  They  seem  to  be  early 
developed,  for  they  arc  as  large  in  the  young  as  in  the  adult,  and 
do  not  show  much  increase  in  proporUons  in  later  geological 
epochs. 

In  some  Cyalhocriiiidx,  the  proximal  ring  sometimes  attains  con* 
siderable  proportionate  size,  and  it  seems  to  have  developed  in 
geologiuil  time,  for  we  find  in  the  Lower  Silurian  genus  Hetetih 
crinus  that  this  set  of  plates  is  represented  in  an  extremely  rudi- 
mentary stage,  being  only  faintly  visilile  between  the  sutures  of 
the  basale — "subradials" — and  these  plates  seem  to  be  minute  In 
niiiiiliir  Siliiri;!!!  jjL-iii-i'it.    Y<?t  Ji,  must  not  Ito  owi'loikt-'l  that 
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welt   with    rar|)i*ntcr*s   interprotation,   the   three    basals    Ix'iiig 
divi*«i)>lo  into  fivo  phites  intvrrndially  arranged. 

All  thcMo  facts  seem  to  in<lieate  tliat  the  ^'Huhra<HalR/*  in  genera 
where  they  exist,  are  really  tlie  iiasnis,  aii«l  in  such  simple  forms 
a«»  /'i/a^/i'A/TiiiMH,  it  seems  very  reasonable  to  consider  thesr  phites 
as  the  homologues  of  the  grnitals,  and  the  radials  as  the  (lenlar 
|dat«-s  in  the  apieal  syntcni  of  tlie  Keiiini.  In  more  complex  forms, 
•iif'h  as  the  Artinttrrinitla'^  Hhtnlnrriiiitln\  frhtfnforrinnlof,  etc., 
there  wonM  siH'm  at  first  to  Ik*  an  objection  to  this  interpretation, 
arising  from  the  fact  that  there  are  several  other  orders  f»f  plates, 
b"th  radial  and  iiiterradial,  within  the  Isidy  waIN,  and  that  in  these 
raMTs.  as  in  i'tjnthnvrinidn^  we  should  find  the  homolognes  of  tlio 
Bpi<'»l  plates  of  the  Kchini  in  the  entire  vahjx^  or  the  whole  series 
of  platen  of  the  al>oraI  side  np  to  the  region  of  the  arms,  and  not  in 
the  two  rings  alone  which  Carpenter  p<iints  ont  as  such;  in  other 
wonUfthat  the  apical  plates  in  the  Kchini  cannot  l»e  liouiologized 
with  some  few  plates  in  the  calyx  f»f  I*aheocrin(»idea. 

In  the  youngrr  stages  of  I*alcf>crinoids,  the  hi^fher  series  of 
radiaN  are  unconnected  l»v  intcrradial  or  axillarv  platen,  as  mav 
be  stH*n  mo*>t  lK.*auti fully  illustrated  in  the  growth  of  Strnfurrhtus,^ 

It  is  :iIm)  proltable  that  at  a  still  earlier  perioil  in  the  life  of 
these  Ciinoids,  the  si-(>oiid  and  third  primary  radials  constituted 
a  frei-  lav.  as  in  the  m<ne  siniolv  constructed  I't/fttfnwrnms.  In 
^-|. /«/i'HriiMr<,  etc..  the  basals,  wliieli  are«irding  to  (*arpent«'r  are 
hi ini'd* ••rolls  to  the '*  subradials"  in  other  families, and  the  uenitals 
in  Kehini,ileVi'lop  very  cailv  in  the  youn^,  and  attain  almost  their 
full  sizf  when  even  the  first  ratlials  are  comparatively  much  "•mailer. 
\V«-  have  in  our  p<isNession  a  ('i/athnrrhm,^^  not  more  than  half  an 
ineh  in  length  including  tin*  arms  ami  a  poi*ti(»n  <»f  the  <*olumn,  in 
wliich,  whilf  the  proximal  plates  are  (*ouiparalively  suiall,  the  st»- 
calh-il  **  nubradials"  are  developeil  to  an  extra«friiinary  degree,  far 
more  than  thi>  rntlials.  The  specimen  in  this  stage  looks  remark- 
ablv  like  nilliiii;*N  Lower  Silurian  ^enus  lliffmrrtnun^  in  which  the 
first  interratlial  ring  of  plates  is  enormously  prominent  ami  >;ib- 
Im»iih,  while  the  proximal  ring  is  apparently  wanting,  or  if  it  exists, 
in  very  tuinute. 

■  Sf«*  (Mir  |Nip<T  on  **TninHitifin  forniK  In  (*rlnoii1«/*  PmcMHl.  Acad.  Nat 
Sri  IMiilsil  .  HTH,  p  2:1a.  sml  nUi  pp.  •Jt!»-3:»  fur  illtiairmtloiia  of  develop- 
mrnt  In  tbr  |>arta  in  fini'ttlon  in  nuecessive  e|>ocbs. 
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It  is  now  a  very  impoitant  fact  that  these  two  rings  of  plRt«s— 
tlie  first  radinU  and  the  inturradinl  set  of  plates  next  below  them 
— are  the  only  ones  whicli  are  fpund  in  aU  Crinoida  from  the 
earlieal  geological  ages  to  the  present  time.  It  thus  appears  that 
the  evidence  derived  from  the  embryology  of  the  Pentacrinoid, 
and  the  observed  mode  and  order  of  development  in  the  Paleo- 
crinoids  during  Individual  life,  is  fully  and  beautifully  conflrmed 
by  the  geological  history  of  Crinoids. 

All  this  evidence  seems  to  us  to  be  conclusive,  and  to  prove 
satisfactorily  that  the  two  rings  of  plates  regarded  by  Carpenter 
as  genitals  and  oculars,  are  the  fundamental  parts  in  the  aboral 
side  of  the  catcarcons  skeleton,  and  that  the  subsequent  orders  of 
radials  and  interradials  arc  to  lie  considered  as  supplementary  to 
them,  and  as  the  prmlucts  of  growth  in  the  individual  and  develop- 
ment in  geological  time. 

Our  conclusions  being  thus  in  harmony  with  Prof.  Carpenter'i 
views,  we  think  it  both  logical  and  expedient  to  adopt  his  term^, 
and  call  the  first  ring  of  plates  below  the  radiats  "  basals"  in  all 
cases,  and  the  second  ring  below,  or  the  proximal  plates  when 
there  arc  two  rings,  "  undcrbasals,"  thus  discontinuing  the  term 
"subradials"  altogether. 

We  cannot,  however,  agree  with  Carpenter  in  supposing,  as  he 
does,  p.  374,  that  the  undcrbasals  have  no  representative  in  tk« 
apical  system  of  other  Crinoids  or  Echlnoderms.  We  incline  to 
the  opinion  of  Agassiz,  Lov^n,  and  others,  that  they  are  homolo- 
gous with  the  central  disc  or  subanal  plate  of  the  Echini,  and 
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in  mat II ri  13*  Itecome  free,  find  a  enlcarcoiis  (1e|M>sit  is  8ccrctc<1  n round 
the  Iwsi*,  which  covers  and  ohl iterates  the  suturcA  botweon  the 
|i]at«f«i.  IIiTP  a^ain  we  have  an  actual  metaniorplicisis — during;  tlie 
lifo  iif  the  individual — of  five  platen  into  one,  aixl  this  se<MnR  to  uh 
to  Im.*  Htron^l}'  confirmatory  of  the  views  of  Agassiz  and  Lov<?n. 
Wv  are  inclined  to  think  that  tlie  plate  within  the  ring  of  under- 
ha.*>aU  w{ien  it  exists,  as  in  Jfrir^f/f/x'/^'x,  n^presents  the  column 
of  Criiioids  generally. 

Having  thus  <liseuHHed  the  relations  and  distinctions  hetween 
some  gnuips  of  the  Crinoiils  and  the  ditlereuees  l>etwi'en  the 
Paiiftfriiinuh'a  and  the  Stumntttrrinttidva — so  we  should  like  to 
call  all  Crinoids  whieh  have  an  external  mouth — we  think  it  pro- 
|N-r  to  indicate  lirietly  the  principles  which  we  shall  endeavor  to 
follow  in  our  more  detailed  work. 

('I..\SSIFH\\TH»X. 

In  attempting  to  make  a  systematic  elassitientiun  <»f  the  I*aleo- 
rrimiids  into  families  and  genera,  we  eiicf>uiiter  the  tiitlieulties 
which  UHuallv  confront  us  whi>u  we  umlertakr  to  aseertain  and 
ilrtln*'  anv  divissitiiis  as  thev  exi>t  in  nntiin*.  We  eaii  n:idilv  re- 
r«igiiize  in  groups  of  fossils  eertnin  Imtail  eharaeters  hy  \Oii('li  it 
M'cm**  natural  anti  satisfuctorv  t<i  hnni'  thetu  together,  and  we 
grtuTully  timl  in  the  eharacteri««tie  types  i»f  the  rrspn-tivi*  ^r<Mips 
an  a**<«M(  iation  of  otlirr  characters,  by  whirli  thi'V  :ippi'ar  sharply 
niarke*! :  and  st>  long  as  we  have  t«i  d«'al  with  t\pii-al  fiMriis  in 
isolat«-<l  h|»ecintens  or  gnuipH,  the  work  is  sjinplr  ciiosi:.'!!.  Kut 
when  We  lie^in  to  investig:ite  lar^e  rontMtitiii<%,  mihI  in  a  nirasme 
t^i  Hlmly  comparatively  ail  the  known  niatrriat  from  spi-iinniiM  or 
tlefU'riptions,  We  find  the  sulject  hi  istling  witli  perplexini;  (pies- 
tions.  Types  are  fmind  to  Nhade  intt>  one  another,  charaeteis  are 
commingled  tliroui;h  pnieesM-s  of  transition,  which  saijly  inter- 
fere with  the  nice  tietinitions  we  think  we  have  wtirked  out.  Ilow 
to  ileal  with  such  forms  has  always  het-n  a  trouMesonie  question 
«itli  naturalists,  and  the  diverse  methods  of  treating  it  have  ^iveu 
rifMT  tt»  much  confusion.  We  have  found  it  espei-ially  perpUxin*^ 
in  endeavoring  to  define  the  tjrufra  f»f  the  Trinoiiis.  We  tintl  for 
iDtttanre,  two  groups,  each  embracing  a  nuniU-r  td' species,  and  we 
diMMiver  geiieml  chnfActerH  which  nitvly  separate  them.  Further 
rcMrarchcs  presently  reveal  to  us  certain  furns«  including  |ierhaps 
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Bevernl  species,  which,  while  agreeing  with  one  group  in  moat  of 
the  cliar&ctera,  persiatently  differ  rrom  it  in  sotne  one  feataiv,  and 
perhaps  in  tills  feature  they  agree  with  the  other  groap.  The 
question  then  arises,  what  is  to  be  done  in  cases  where  there  are 
aberrant  forms,  departing  from  one  type  in  the  direction  of  another, 
and  blending  the  characters  of  the  two?  Are  we  to  say  that  oar 
groupings  are  worthlcBS,  and  the  two  must  be  thrown  inUt  onef 
This  produces  confusion,  an<)  stands  in  the  way  of  systematic 
stu()y;  and  besides  we  will  then  probably  be  no  nearer  the  truth, 
for  we  shall  doubtless  find  a  sirailnr  relation  between  the  gronp 
thus  forme<l  and  some  other,  which  wilt  demand  a  similar  consoli- 
dation. On  the  other  hand,  shall  we  stand  by  the  distinctions  we 
have  discovered,  and  range  onr  transitional  or  aberrant  forms  into 
subgroups  by  themselves,  and  designate  them  liy  proper  appella- 
tions? We  are  clearly  of  the  opinion  that  the  latter,  judiciously 
pursued,  is  the  true  course,  both  with  regard  to  convenience  of 
study,  and  to  facilitate  the  discovery  of  a  natural  c  I  ass  ifi  cation. 
Without  entering  into  any  discussion  of  the  value  of  tlieae  or  any 
other  groups  as  expressions  of  actual  divisions  in  nature,  we  pro- 
pose to  adopt  this  method  of  treatment,  and  to  recognize  sub- 
genera or  subgroups  of  whatever  dignity,  as  the  facts  may  aeem 
to  warrant.  In  so  doing  we  And  it  decirledly  preferable  to  gin 
each  group  a  name  by  itself,  and  consider  it  as  standing  alone  !n 
its  proper  rank,  and  not  to  name  it  parenthetically  as  a  men 
adjunct  to  the  parent  group.  If  we  err  on  the  side  of  too  narrow 
distinctions,  this  will  only  lea<)  to  renewed  researches  and  ultt- 
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tinrtionti  which  we  rcgani  aa  iin|K>rtnnt  in  the  m^pa ration  of  families 
aiitl  genera.  On  a  former  i>a(;e  we  liavc  alliided  to  the  dome,  whirli 
we  licliei'eafrurilAexreUent  eharaotcr«  for  sepni'ntioti  into  familieft. 
The  j^enera]  plan  upon  which  it  is  eonstriietetlf  whether  rigid  or 
flexible,  com|>os«4l  of  movable  or  immovable  plates;  with  large 
oral  plates,  or  cover\»d  with  numerous  small  pieces;  whether  pro- 
videtl  with  a  ventral  sac;  the  location  of  the  anus;  all  of  these 
in  our  opinion  form  goofl  family  di<4tinctif»iis.  \cxt  to  the  vault 
nunt  be  ct>itsidered  the  g^'ueral  const rii<*t ion  of  the  calyx;  the 
elements  of  which  it  consiNtM;  whether  it  has  a  Mubbanal  zone;  the 
preMfn(*e  or  altmMUv  of  interradiaN  as  a  rule;  whether  the  animal 
WftH  inslunculate  or  free  floating;  and  last  but  not  le:ist,  the  »truc- 
lun-  aufl  |Hmition  of  the  respinitory  organs. 

Among  the  best  t/ffirn'r  characters  in  these  Crinoids,  we  ftnd  the 
following:  The  general  form  t>r  the  body;  tin*  distrilnition  and 
Arrangement  nf  the  different  plates,  1m Kh  in  the  vault  anil  in  the 
calyx,  partieularly  the  platen  (»f  the  anal  area  an«i  tlieir  propor- 
tions ;  the  Inrin  and  ptMilion  of  the  apiitil  doute  plates,  the  posi- 
ti<m  tif  the  anus  and  whether  ciuisistin^  of  a  pn»)N>seis  or  .simple 
o|KMiing;  the  form  of  the  column,  the  Hliapc  and  projMM'ttonal  si/e 
of  its  rcntral  passage;  the  coii*«ti  ii4*tion  oftlic  arms  and  pinnnl:e. 

Tlie  arms  aii«l  pinnula*  of  the  l'ala*«H*i'iu4rtdca  have  not  rrcrived 
the  .itti'iitii»n  uliirh  they  de<«(*rvr.  at  least  not  as  to  thrir  generic 
iiiiiNM taricr.  A  tvtivful  study  of  thcs<*  orirans.  as  tlicv  (mtut  in 
dirfrti-iit  gi'Urra,  lia^  convinced  us,  that  n(*t  only  the  anus,  Imt 
aUo  till*  pniunhe,  in  thi'ir  vari-ittnu,  in  their  preseuiv  or  absence, 
art'inl  ifriMM'ic  cliara«*ters.  Only  of  late  years  has  att«*ntioii  been 
drawn  to  the  anibulacral  groove  of  the  arm,  wIumi  it  was  shown 
fr«tin  actual  observation  that  in  some  gi'ticra  tin*  furrow  is  covi'ivd 
liy  •»n]all-plate-«  altrrnati'ty  arraiiL;i*ii.  Mrek  and  Worthen  drscribe 
Ih**  amis  iif  Stnnfmfh'HTinn:*  as  bi'ini!  covernl  by  two  rows  of 
•iii;:h*  plates,  arranged  in  alternation,  ami  a  simdar  structure  has 
Int-n  4li«»i*i»vi'n'd  ti»  exist  in  tin*  arms  of  l*rtffiifin'rnin.<  anil  tsitnl- 
itM-ritt'ii*.  In  ^*»//»/'fy.«»o»Ti»M/f«,  according  to  Srliult/.e,  the  furmw 
in  brncisl  oviT  like  a  roof.  In  I't/ntfun-nnuM  /orrifi^i.w,  acc«»rdiiig 
to  Warhsmuth,  ami  apparently  in  ItiKitot-rinm*,  Angdiu,  the  furrow 
i«  co\erts|  by  iwo  rows  of  two  succcsnive  plates,  the  plates  of  iuu» 
HiW  alternating  with  tliosf  of  the  (»lher.  In  f'tjathtH^rinuH  /lo/j/i'- 
matttif,  Angl.  (Iconogr  (*rin.  PI.  20,  FigH.  4,  />),  there  are  in  place 
of  only  two,  a  scries  of  Ave  successivo  platM  flrom  each  sUIci 
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alternately  arranged.  The  plates  of  each  side  taper  toward  t_  Ibe 
end  and  inTold  over  tlie  furrow,  covering  it  as  perfectly,  and  in 
the  same  manner  as  in  the  two  former  cases.  Angelln  gives  — 3io 
description,  but  in  his  table  of  contents,  he  calls  the  success^^vt 
plates  from  each  side  "  piiinulie." 

It  is  easily  seen  that  tlie  covering  to  which  we  refer  in  tbe  abo  ^e> 
mentioned  genera,  is  constructed  upon  exactly  tbe  same  princi|^^Ml& 
It  makes  but  little  difference  whether  there  ara  two  single  pla^^bs 
or  two  rows  of  plates  alternating  with  each  other,  and  it  see^^cni 
evident  to  us  that  if  in  one  case  they  represent  pinnule,  we  m.  -dy 
well  consider  them  to  be  the  same  in  the  other.  It  is  here  i  Ma- 
portant  to  note  that  in  those  genera  in  which  the  ambulacra!  gro<v  ~ve 
is  thus  covered,  no  regular  pinnules  have  ever  been  observed,  a^r^d 
moreover  the  construction  is  such  that  no  additional  pinnulfecois  ^d 
have  existed ;  while  on  the  other  hand  no  covering  has  ever  be-^en 
discovered  in  forma  with  true  pinnulte.  From  our  obserA'ati«=^° 
we  are  of  opinion  that  the  pinnulte  generally  in  the  PalKocrinoid  ^ca 
served  partly  as  a  cover  or  protection  for  the  furrow.  In  a  spe^:^>' 
men  of  Oraphiocrintis  tortuoana,  Hall,  in  our  collection,  the  pL  •' 
nulK  cover  tlie  furrow  so  perfectly  that  we  were  for  some  time  l^^3" 
to  consider  them  as  a  solid  integument  composed  of  regular  s|  ^^' 
niferons  plates.  With  a  good  magnifier,  however,  we  clearly  »1^^*^ 
tected  the  Joints  of  the  pinnulie,  which  are  here  so  placed  th: 
the  little  spines  with  which  their  sides  are  provided  stand  up  ei 
In  the  Aclinocrinidee  and  Plalycrinidee  the  pinnulse  are  long, coi 
paratively  slender,  and  so  eloscly  arranged  side  by  side  that 
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TERMIN<)LO<iT,  ETC. 

There  is  considerable  confusion  in  tiic  literature  of  Crinoids — 
oven  among  contein|)oraneouH  writers — an  to  the  terms  empIoye<l 
to  (lenignate  the  ditferent  l)nrt^4  of  the  animal.  It  is  to  l>e  regret- 
ted that  there  is  not  some  means  of  establishing  uniformity  in  this 
rt*s|M.*ct,  as  this  would  no  doubt  promote  better  results  in  investi- 
gation. We  lK*lieve  it  to  l>e  eH|K»eially  <lesirable,  antl  for  the  in- 
terest <»f  science,  that  there  should  Ik?  a  better  uuilerstanding  on 
this  8ubje<*t  between  Zoologists  and  l*:dec»ntologists,  so  that  the 
same  terms  may  be  used,  so  far  as  possible,  for  similar  partn  in 
lioth  fossil  and  living  forms.  We  will  not  assume  to  say  how  this 
should  l»e  brought  alM)ut.  but  woubl  be  glad  to  see  it  undertaken 
by  those  of  more  exiH-rience  and  authority  in  lN>th  fields. 

To  avoid  misunderstanding  of  our  work  we  give  herewith  a  list 
of  the  ]»rincipal  terms  employed,  with  the  defbiitions  as  uuiler- 
M^khI  and  u^cd  by  us.  We  do  not  siH'k  sf»  much  to  intr<»duce  new 
terms  as  to  select  the  best — in  our  judgtuent — of  those  already 
known  to  our  branch  of  >cicnee,  and  then  to  use  them  eousistenlly. 

Ksplanntinn  ttf   Tmntt. 

Ii'»*»t       extremity  of  eoluuiu,  where  allaehed. 

Vyrrhi       ratlieuhir  ap|K-nd:iges,  springing  fnuu  the  periphery  of 
column  joints,  or  in  dtnmitula  from  the  ceutnt-dor^al  plate 

Cn!uui  I  or  fit  flit  =j«»inied  evlindrical  structure  beltiw  the  body. 

IltMiif  CM  the  frame  <»f  the  animal,  excluding  eolutnn  and  arni*<. 

T^'Mt  =  the  caleareous  shell  iueio^ing  the  internal  i»r:^ans. 

i^ihjx  ■*  the  tbjrsal  eup,  or  the  tt"»t  of  the  ufnirthuil  or  dorsal  »»ide 
up  to  the  arms        abural  sside. 

Vault, tlinn9'^  summi    =s  tin*  te«it  above  the  anus  ;  the  plated  cnver* 
ilig  on  ill*'  ventral  sjile  =s  ftral  sntf        H'  fimil  Sfir, 

I'f'tilral  unr  sa  wrtieal  rxtrti^ion  of  tlir  vault  in  its  posterior  area, 
eloHoil  lit  the  extremitv. 

Ann  I  t*th*'  or  ftmhitsrift  s=»  pi  interior  vertical  rloip^ation  i»f  the  vault, 
with  anal  openini;  at  its  extremity,  'riu*  term  "  probtmei^"  is 
so  generally  used  that  we  feel  eouipelletl  to  retain  it,  altliou<;li 
lli«'re  is  a  serious  object  ion  to  it<4  une.  The  word  implies  that 
it  is  an  oral  (»rgan  u^ed  for  fee«lini;.  which  is,  lH>yond  the 
slightest  doubt,  directly  contrary  to  the  fact. 
17 
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Posterior  side  ™  the  anal  side  of  tbe  body. 

Anterior  side  ^  the  side  opposite  the  anal  area. 

Sight  or  left  ^  viewed  fVom  the  posterior  side. 

Rayt  >>  the  wliole  collective  succession  of  plates  from  tbe  Ant 
radial  up. 

Free  rays  =  radial  extensions  of  the  body  unconnected  by  inter- 
radial  plates. 

Arms  3  radial  extensions  or  branches  from  the  body  with  a  far- 
row OQ  the  ventral  side. 

Pinnules  <>  small,  Jointed,  solid  appendag:es,  alternately  arranged 
along  the  arms. 

Tentacles  ^  soft  prehensile  organs  along  the  ambulacra!  furro*        I 
of  the  arms  and  pinnules.  | 

Ambulacral  furrow  =^  groove  on  the  ventral  side  of  the  arms  »^ 
pinnules,  containing  ambulacral  canal  and  food  passagea. 

Proximal  plates  <-  tliose  next  to  the  column. 

Underbasats  =  the  second  ring  of  plates  below  the  radials,  he  >^ 
torore  called  "  basals"  a  pelvis  of  European  autliora. 

Basalg  =  the  first  ring  of  plates  below  tlie  radials,  interradta  E  ^y 
disposed,  equivalent  to  "  subradials"  and  "  parabasals,"  bc^-  **• 
of  which  terms  are  discontinued  by  us. 

Sadials  »  all  the  plates  of  the  body  above  tbe  basals,  radia^^*^ 
situated. 

Primary  radials  =  tlioae  in  the  raya  l>clow  the  first  bifurcation:^** 

Secondary  radials  ^  those  between  the  first  and  second  bifurc::::^^^*' 
tion. 
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Tillary  platfn  =  pl.itofl  )K*twcen  lUe  divisions  of  the  rays  =  iii- 
tersi]|»nira<IiaU  of  Hall  ami  other  authors. 

lU'rbrarhitiU  z=  plates  In'twotMi  I  lie  arm  openings  of  eaoli  ray. 
This  term  is  not  strictly  correct,  when  taken  in  connection 
witli  our  itefinition  <»f  **  hnichialH,*'  hiit  it  has  lieen  long  usod 
in  this  sense,  and  as  no  confusion  is  likel}*  to  arise,  we  think 
it  liest  to  retain  it. 

nalit  .-  the  si*ries  of  intttrradial  ])hites  which  support  tlie  anal 
opening  or  tulic. 

/fi'vi/  rA/ific  ftlntfjf  z^z  the  KVhtoni  of  plates  in  the  vault  which  oc- 
cupy a  position  analogoun  to  tliat  of  the  apical  plates  of  the 
ralyx.  They  c<»nHisi:  1,  of  a  central  plate  at  the  apex  of  the 
ijiime:  :!,  of  five  large  plates  (there  are  generally  four  large 
and  two  small  ones,  the  two  latter  eipiivaleiit  to  one,  heiug 
Hi'parated  l>y  the  anal  area),  at  raiiixeil  around  the  apex,  inter- 
railially  diHpo<*e4l,  and  corresponding  to  the  first  radials;  :;, 
of  tive  radial  dome  plates,  alternating  with  the  last, and  <'orres- 
|Kinding  to  the  lir^^t  radiaU.  Wai'lisiiiuth,  Anier.  .lourn  Sei., 
Sept.  1*»77,  p.  I*<7.  ealh  (I  the  lir-l  M-veii  *d*  Ihest-  plate**  •' api- 
eal  plates.**  This  must  he  ehangeil  to  avuid  eoiifiisjnu,  as  the 
•'eiiitals  and  oeuhiis  of  Keiiiiii  are  deHiv.'n:iteil  liv  tiie  same 
term.  \Vi'  now  apply  the  term  **  a|iii'al  d<ime  plates"  to  the 
wleije  s\  <«teui  <if  priiu'ipal  Vault  jiieiTH.  Tiii'M'  plates,  \vhi«'li 
iia\  •■  norepi'iN«titati<iu  in  the  strui-t  ureof  the  StomatiMTiuoitlea 
iHir  Ktliini.  exist  m  :i  ^reatly  redu<'ed  form  ui  tiie  rilasinids, 
liut    ail'   siieeiallv  charaetei'istie  of  the   .Vet  iiioenui<ia>,  Tlatv- 

It  « 

eriiiiihe,  elr.  The  siiiir|r  plate  at  the  a)H*\  we  piiipii«,e  to  rail 
the  '•fiitnil  *hnnf  fitutt  .<  ;  the  liisl  i  jn-^'  «•!'  iiiterr:iiii:ds  Niirrouii'l. 
iui:  it.  f^*'  )'n'.riinnl  dnmr  /'htt*-.^,  auii  liie  next  litii:  lailiaily 
■situated,  the  V't'lml  'i'lmr  flutts, 

ffi!  j-'-iff-M  =  l:ir;:e  Miterr:i<|ial  pl:iti"»,  eineriiiLT  in  toiMi  «if  a  pyra- 
mid the  oral  sjilf  III'  ( 111*  I'i'iiiai'i  iiMii'i  l:ii'\  :i  (  W  y  \  die  'riioru^ou 
and  Carpenti-r)  eoiisolnlutiiii;  plates  in  t  t/ti'fi"  iiH'ts 
(Waehsinuthi  dell«»i«l  Jiieee^  in  IlLisluplea.  The  term  **eou- 
sididatinix  plates*'  is  ilisconlinuetl. 

fu'irin^ftirfM  certain  (Ui^anic  atruetures  in  eoiiiieetion  with  the 
iiini'r  walls  ifl*  the  test,  eontposed  id'  parallel  tuhes  ur  f«ddei| 
•»aes.  proliahly  in  eon!n*ein»ii  with  the  wati*r  system, 

• -/•fr'f/'ir*/  fntis  or  nrtiirts  openings  through  the  test,  in 
ci'iiiieetu>n  with  the  hyilrospires,  appan-ntly  for  the  intruduo- 
ti*in  of  water  for  respiratory  purposes. 
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Id  the  disciiasion  of  the  different  geoera  we  ihall  give  with  emcb 
a  full  list  of  the  species  which  belong  to  it,  in  tntr  t^nion,  tode-  , 
pendent  of  the  opinion  of  others,  and  this  will  canse  many  changes 
in  the  reference  of  species.  It  cannot  be  expected  that  these  lists 
will  be  free  from  mistakes,  though  we  have  studied  each  species 
with  great  care,  the  majority  of  them  from  the  specimens,  and  be- 
sides our  own  extensive  collections,  one  of  us  had  occasion  a  few 
years  ago  to  examine  the  original  collections  of  De  Konnick  and 
Schultze,  now  in  tbeMuseum  of  Comparative  Zoology  at  Cambridge. 
Nor  can  it  be  expected  that  in  a  general  work  on  Crinoids  like  this, 
we  shall  give  a  full  list  of  synonyms,  and  we  have  not  attemptcii 
to  do  BO,  This  can  only  be  thoroughly  done  by  the  collector  who 
has  given  his  attention  for  years  to  the  fossils  of  his  own  locality, 
and  is  able  to  identify  them  from  the  least  fragment.  We  shall 
give  the  synonyms  of  the  subcarbonifcrous  Crinoids  of  the  Mis- 
sissippi Valley  which  we  have  made  our  special  stody,  and  ve 
hope  that  investigators  will  do  the  same  for  other  localities  and 
formations.  We  shall  feel  under  s|)ecial  obligations  to  any  of  oor 
scientific  friends  for  any  information  tliey  may  be  able  to  furnish 
us,  cither  in  the  way  of  specimens  or  observations  which  may  con- 
tribute to  a  more  thorough  understanding  and  truthful  presenta- 
tion of  the  subject.  We  particularly  desire  this,  as  we  intend  ^o 
embody  the  results  of  all  our  investigations  in  this  field  in  a  futa&J^ 
work  to  be  issued  with  ample  illustrations. 

We  take  this  opportunity  to  tender  our  thanks  to  Prot        ^ 
Agassiz,  of  Cambridge;  Prof.  A.  H.  Worthen,  of  Illinois;  Pi ^ 
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PAL^OCRIXOIDEA. 

A  SUBORDER  OF  THE  CRINOIDEA. 

Boily,  as  compared  witli  recent  rrinoids,  larger;  arms  shorter; 
teat  stronger.  Tlie  latter  is  arranged  on  various  plans,  hut  is 
always  compose<l  of  solid  plates  of  which  the  interradials,  in  con- 
trast to  the  Stomafocrinoulrn^  constitute  important  elements. 
Plates  of  tlie  aboral  or  dorsal  side  forming  a  cup,  closed  on  the 
ventral  or  oral  side  hy  a  more  or  less  solid  integument,  without 
external  foo<l  grooves  or  oral  aperture. 

The  fo<Ml  conveyed  through  o|KMiings  at  the  base  of  the  arms  into 
the  b(Mly,  and  carrie<l  to  tiie  oral  centre  by  means  of  interiml  or 
aubtegminal  passages.  Anus  either  in  form  of  a  plated  tul>e  or  a 
aimplt*  o|)ening,  HulK*entral  or  lateral. 

Thf  introduction  of  water  for  respiratory  purposes  seems  to 
have  U*en  e(fecte<l  througii  small  o])cning4or  pores  which  penetrate 
the  lvf»X,  These  o|M*nings,  which  in  some  grou])s  were  located  in 
the  oral,  in  others  in  the  aboral  regions,  seem  to  have  )>eeu  con- 
nei*ted  with  |M'culiar  organs  within  the  IhnIv,  closely  resembling 
the  '•n-ealietl  hvdrosiiires  of  ("ystideans  ami  JUastoids. 

The  Paleocrinoids,  with  but  few  exceptions,  were  |H'dunculate, 
stt:iclK*«l  during  lifetime.  Flonrishiiig  abundantly  in  the  Silurian 
M-as,  tlii'V  reach  their  climax  in  the  Subcaibonit'crous,  a^  well  in 
Variety  of  form  as  in  number  of  individuiils,  an<l  they  <IiNap|)ear 
•Inioett  entirely  during  the  ('ar)Hiniferous,  few  forms,  if  any,  sur- 
viving as  late  as  Mezozoic  times. 

Family  I.— ICHTHYOCRINID-ffi. 

(Diiiirnun  IM.  i:».  Fi-.  1.) 

General  form  of  tlM-  binly  including  amis,  globose  to  pyriform. 
(*(ilumii  strong,  |H»rforatii»ii  r»f  iiuMJium  si/e,  generally  pentangular. 

Unili-rbAHals  three,  of  unequal  size;  always  small,  <iften  rudi- 
mrniary  and  not  visible  externally,  lieing  hidden  by  the  e<4umn. 
itainU  five,  moderately  small,  sometinu's  Si'anvly  ap|>earing  lie- 
3oi)<1  the  column  (in  f'nlffinrrinuM  probably  absent  or  im])erfectly 
dev4lo|K.Ml ).  Triniary  radials,  thriv  to  Ave  by  five,  almoal  equal 
in  fotni  and  size.  Uadials  of  each  order  smaller  h}*  half  tluin  UiOM 
of  the  preceding,  and  of  uniform  size.    Arms  blftircatlag* 
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strong,  tapering  upward,  tlie  tips  infolding;  composed  of  single 
joints.  Finnulffi  unlcnown.  In  moat  of  the  genera,  the  arms  lie 
side  by  aide  toucliing  laterally,  so  as  to  form  with  the  calyx  «a 
apparently  compact  wall.  Radial  and  arm  plates  frequently  have 
undulating  suturesor  additional  patclloid  plates.  The  radials  up 
to  the  second  or  even  the  third  order  form  a  part  of  the  body, 
being  connected  laterally  either  by  a  sort  of  squamous  integument, 
composed  of  very  minute,  irregular  plates,  or  by  distinct  inter- 
radial  and  axillary  plates,  the  former  varying  in  number  from  one 
to  thirty  or  more,  the  ana)  area  containing  fi-equcntly  a  few  addi- 
tional plates.  Anus  unknown,  except  in  Taxocrinua  ^ad  Onycho- 
crinu»,  which  have  a  small  lateral  tube.  Ventral  disc  rarely  pre- 
served; composed  of  a  more  or  less  soft  or  scaly  integument, 
yielding  to  motion  in  the  body  and  arms. 

This  family  might  very  appropriately  be  called  the  Articulates 
of  the  Paleozoic  Crinoids,  being  especially  distinguished  in  most 
of  its  siiecies  by  a  ]>cculiarity  of  structure  which  prevails  through- 
out the  rays  and  arms.    The  plates  have  rather  shallow  excava- 
tions on  their  outer  upper  margins,  corresponding  to  projection* 
on  the  lower  edge  of  the  succeeding  plates,  which  sometimes  ttke 
the  form  of  superficial  patelloid  plates,  independently  articulated^ 
and  sometimes  anchyloscd  with  the  margin  of  the  plate  above. 
This  feature  produces  what  seems  to  be  an  articulate  structura  «* 
the  whole  skeleton,  and  indicates  that  the  body  as  well  as  the  ar^s* 
was  somewhat  flexible.  The  interradial  areas  are  sometimes  Ton.  *^ 
depressed  and  in  other  cases  distended,  showing  that  there  li 
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In  OnychocrinuH,  the  genus  which  evidently  possessed  the 
greatest  expAnsive  |K>wer,  tlie  radial  areas  being  rre<|uentl3*  found 
spread  out  horizontally,  there  are  toward  the  inner  or  ventral  side 
of  the  rays  rather  large  plates,  to  whicli  smaller  ones  are  joined, 
which  connect  with  the  interradial  series.  Thej'  decrease  in  size 
and  thickness  inwardly,  and  connect  with  the  dome  plates.  In  a 
specimen  of  Onychf>crinuH  exHcnlptun^  Lyon,  and  another  of  O, 
differttun^  Hall,  we  found  the  median  portion  of  the  vault  preserveil, 
the  plates  being  irregularly  arranged,  rather  Inrge  and  thin.  This 
iin|K>rtant  observation  goes  far  toward  proving  that  the  Irhfhtjft' 
crinidm  had  no  external  oral  a])erture,  for  if  an}'  of  the  family 
were  likely  to  have  it,  it  would  be  Otu/ch>H'rinfis, 

The  Ichthyovrinid«  are  nearest  related  to  the  Cyatfutcrinidir^ 
from  which  thev  differ  in  havini;  several  orders  of  radiaU  included 
within  the  body  ;  in  the  articulate  htructure  of  the  radial  portions; 
in  the  presence  of  interradial  plates  within  the  regions  of  the 
calyx,  and  in  the  pliant  vault. 

The  separation  of  the  genera  in  this  family  has  always  been 
attende<l  with  dilUcuIty,  and  it  cannot  be  denied  that  several  of 
them  Hhade  into  one  another  in  a  most  perplexing  manner.  They 
sre  vcrv  closi*lv  related,  and  vet  tiiere  is  a  hdhifiis^  peeiilinr  to 
typical  forms  of  each  genus,  which  is  not  easily  deseribiMl,  but 
which  is  rt»adily  perceived  when  large  collections  are  br< Might 
together,  and  which  raleontolo«;iHis  dis4*erned  at  an  early  day.  It 
it  the  gradations — tht'  tninnHton  /urmn — which  make  trouble,  and 
bsvv  given  risu  to  continual  niodilications  of  the  generie  forniulie 
in  hci|>e  of  recon(*iIing  them  With  new  discoveries.  While  we  can- 
not ex|H*ct  that  the  divisions  we  have  made  are  wholly  free  from 
errors,  yet  we  And  when  we  arrange  the  ditl'crent  species  according 
to  the  generic  characters  herein  given,  that  the  gr4»upin;^s  are 
more  nearly  conformable  to  the  recogni/cil  habitus  of  the  tonsils 
than  anv  we  have  been  able  to  make  heretoCorc.  and  we  are  en- 
couraged  t«>  1io|h*  that  we  may  have  approximated  more  closely  to 
the  natural  divisions. 

The  IrhihwH'rinidw  range  from  the  Lower  Silurian  to  the  clo^e 
of  the  Subc*arbonifen>UH. 

We  recognize  the  following  genera:— 
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1.  lOUTHyOCBIKlIB  CoDnd. 
1336.  Eurt/aerinu:    Pbill.  Oeoln^cf  of  Yorkslt.,  p.  20S. 
1842.  lehthnocrinu;  Conrad.    JoDrn.  A.cwl.  Nit.  ScL  Pbtlkd.,  Tti 

viii.  p.  am 

18M.  lehthyoerinut.  d'Orbigny.     Coure.  ^lem.  Pal.  11.  p.  144. 
1951.  lehthyoeriaia.  Hall.     Qeol.  Rep.  N.  York,  vol.  11.  p.  195. 
1878.  lehthyoerinvi,  Angelin.    Icnnogr,  Ciinoid.,  p.  18. 
1878.  Iththyoerinu*.  WachB.  &  Springer.    Proceed.  Acad.  NaL  8d 
Phllftd..  p.  aS3. 

A.  Topical  fonii. 
General  form   of  body,  including  arnis,   ovoid  to  pynforiDi 
with  almost  eqnilateral  pentameroug  syminelry.     Calyx  bowl  or 
frap-Bha{>ed.      UDderbasals  three,  rudimentary,  of  unequal   siz^' 
sometimee  aeen  only  within  the  calyx.     Basals  five,  very  Bms.1V 
their  upper  angles  acute.     Radial  plateB  of  adjacent  rays  altC' 
nately  arranged.     Primary  radials  three  to  four  by  five,  wide  a*** 
short,  height  about  equal,  but  increasing  in  width  rapidly  upwar~^i 
the  plates  being  wider  at  their  upper  margins  than  at  the  low^^'' 
Secondary  and  tertiary  radials  similar  in  form  to  the  primari^^^ 
quadrangular  in  general  outline,  though  really  pentangular  ac:=^ 
hexangular,  those  of  the  same  order  of  equal  height,  and  half  t^^**' 
width  of  those  of  the  next  order.    Arms  twenty  to  sixty  ^     ' 
more,  accurabent,  infcilding  at  the  tips,  and  forming  with  the  cal 
an  apparently  solid  structure.  They  are  composed  of  single  join' 
which  are  heavy,  wider  than  high,  quadrangular,  usually  with  wa' 
ing  SHturea.    Arm  furrows  shallow,  tripartite.    Pinnuls  anknowf 
Interradial  and  anal  plates  generally  absent  or  undeveloped  B 
the  outside,  /.  nobilin,  Wachs.  &  Spr.  alone,  to  our  knowledge's^ 
possessing  both  ;  they  are  longitudinally  arranged,  but  the  ai 


^^-.D" 
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TiKiitionH  »  Rtn^^k*  :innl  plato,  wliich  is  not  to  1)C  found  in  his 
fi'jiire.  Till*  priMence  ofanal.  intei'r:i(li:iK  iiikI  ev(*n  axillary*  plates 
in  /.  nMliH  which,  as  far  as  known,  is  the*  latest  n*i)rcsontativG  of 
the  ^oniiM,  is  very  instruclivr,  :\^  it  shows  the  approach  to 
F^rhrsiin'rinnn,  In  younj^  spcriinens  thf^r  plates  are  undcvelopeil 
cxternallv,  hut  arc  plainly  visible  on  the  inner  surface  of  the  calvx. 
riiillips.  in  H:!*;  (<ie<tlotry  of  Vorksh.,  p.  :!0.'>),  descrihcd  tlie 
;ii'nu«»  Kurijnrrinus^  which  is  possihly  the  same  as  IrhlhifiwrinuH^ 
an<l  niiirht  he  entitliMi  to  priority,  hut  his  description  and  tlt;ures 
an*  sf>  unintelli^rililo  that  this  wouM  he  injustice  to  Conrad. 
rJiillipT**  p»neric  (h-<«cripth>n  reads  as  ftiUows:  "IVlvis  openin<j 
|N-nta;;onal,  arrangement  of  plates  like  Hni-riuu.^^  internal  (*avity 
vtTV  lar^e.'*  Nut  much  lu-tter  :ire  his  fiLjures,  since  they  inilnced 
Hninn  to  consider  /'Juri^mrnnts  as  a  svnonvm  of  ArfhiiH'rinnff, 

frftilihjn'ni  and  Unniraphii'til  litsfnhtifion. —  IrhthiforrinUit  is 
found  fir-^t  in  the  TppiT  Siluiinti,  wIhtc  it  i^  represiMitnl  in  Kuropc 
•  •y  3  sjiecirs,  in  North  Anirricii  l«y  f).  None  liavr  Ikm-u  nliM'rvrd 
ill  nK'k<«  of  lU>Vf»ni:in  :\*zi\  In  tlir  Suhcarhnnifernus  II  species 
have  lic'fn  discnvcrrd  in  America,  none  in  Kuropi*  (uiile<«'«  we 
c^iiint  Eftnjnvrn\if!t  rtini'iirtts  IMiillip'^). 

\Vr  H'iiard  the  fiillo\viii«^  •^prrirs  :m  lirloU'^iitL;  to  this  nenns:  — 

l"^"*    Ichthyocrinai  Burlinf^toneniit  II.ill.     (jri>l.  Kr|i.  I>.Mr!i.  \>il.  i  ,  |>l   ii  .  |>.  .•  •?. 

L-  «•  r  Ilurliiii;    iiiiir-t       I!tii  liii_'l-ii. 

I"   .'    Ichlhyocrinui  Clintonentit  II-iil      ('(•••I   Hip   N.  Y  .  \«>1.  ii.  p.   I**!,   \\   11. 

fi.J*    '•  a.  *'    '•       Nii;:ir.»  ^r      Nn*  Yurk  Stiilw. 
1"^-    Zehthyocrinat  Corbit  AVnk.li.*!)  a   M:irf.v.     .Mi*iii>iir«  1i<>-t    s..o    N.ii    lli-t. , 

\'»!    i      N"    I,  p.  •''.'.      Ni.ij;.irii  jt.      ChiiMi>;-i,  III. 

IlrL:ardi'il  liv  Ihdl  as  syn.  of  /«■/*//*•/•"''*.  s'if"''i'inl>iri.<. 
^l-'v    Ichlhyoerinui  OotUndicut  \y;i<-li«.  A  S|r     .Ichthyocr.  Iwvii  Aii»rl   imt 

C>iira-i   ■      Ii-Miii.i:r.   ('riii>-i-l  .   p.    I.\    pi.  'J,  fj,;-    *-7  ii  r.  aii>l   pi    'JJ.  U^'^    'Jii, 
I'l       1  p|-rr  Siiiir.      Ui.ti.iii  1.  Sw  I 

Thr  Swi'disli  s|M'rimi-iis,  whit  h  !»y  AnL^'Iin  wvrr  idi-utlliiil  as 
/.  ''f  ••'.«',  <'i»nr.,  :irr  \i*ry  di>.|ihrt  \'v**\\\  the  Ni-w  V<»ik  sprcii-s 
vli.i'h  <'«»nr:id  ih's«Tilu'«l.  Thi-  limojuMii  ruiiu  js  pfar-^hnpnl  in- 
^•ti.id  lif  iixiiid,  till'  phitis  Ml  ii:(iiii-iil<-l,  Imt  \NithMiit  :iny  -urf:i('(> 
niijularil\,  :iii'l  witll  innrly  ^tiMi^'Iil  «*»itmi'^;  whih'  ihr  Nrw  ^'mk 
■i|M  ••iinchN  liMVi'  pl-iti's  uifh  ^-nmnth  lirit    :iiii:ii]:ii'  "^iiilMcr,  :inil  viry 

•  l;-.!incl   W:ivill;4    Hlildi-f-,.       \Vi-  thili'TnH'    sUi:H«"*l     t  hrlr  srp;il:ilii»n, 
nnd    pr<i|iusc  t«i  c:ill    the  Swrili-^h    I'ni'm    /.    Itnf/tlmlirns, 

l->    lehthjoerinut  intermediut  AnK'rlni.     Icoovgr.  C'rin.,  |i.   U,  pi.   17,  li^   7. 
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1S4I.  lahtbToerinu  1»tU  Coond  (not  Angl.)  Tjpa  Tot  Ui*  ganoi.    Jaan.  Aod. 

Nat.  Soi.  Philad.,  lol.  ilil.  p.  JT0.  pi.  IS,  tg.  Mi  kUo  ISH,  Hall,  PaL  N. 

York,  Tfl).  II.  p.  I»S,  pi.  13.  Sg.  3.    Niaitnra  gr.    Lookport,  H.  7. 
I9T8.  lahUiTserliini  nobllii  Wioh.  A  Spr.    ProcMd.  Aoad.  Kat.  Bel.  Pbilad.,  p. 

2M.    Upp«r  Burl,  and  Ktokuk  lraD>ition  bad.     BBrllagtoo,  lows. 
1630.  labthyoarlnni  prriformii  Phillip*.     {Cjatboor.  pyrUarals.)     KL  STatni, 

p.   SI2,  pi.  II.  Sg.  t;  alio  loODagr.  Cria.,  p.   13,  p).  IT,  B(.  e ;  and  pi.  t), 

flg.  12.     Upper  Sliar.    England  and  Sw*d«n. 
•  1853.  lobtbjMriniii  ilmplBz  Hall.    (LManoar.  atrnpUz.]    flaal.  Rap.  H.  Tatk, 

Tfi].  li,  p.  as,  pi.  14,  flg*.  1  a,  b,  a.    Niagara  gr.    Loakport,  H.  T. 
Hall's  figui'e  evidently  represents  k  younj;  /cUAyocrinut,  anl 
not  &  young  i^ecanocnnuo  as  he  supposed. 

ISBJ.  lehtbToarinva  anbangnlarU  Hall.     Traai.  Albu.  Inrt.,  Artlel*  tU.,  p.T 

Niagara  gr.     WildrOD,  lad. 
IStO.  labtbTMrioutiarBfarnlaTrooit.    (OjktbooT.  tUr«famIa.  Traoat'a CaUL, 

and  Oaol,  Bap.  Iowa,  tdI.  I.,  part  II.,  p.  SS8.     6aboarb«n.     Taannaaa. 

B.  Subgenni  HOXALOOBnniS  Angtlln. 
1878.  Iconogr.  Crinoid.,  p,  II. 
We  consider  ffomalocrinus  not  sufficiently  distinct  from  Ichlhyo- 
crtnus  to  rank  it  as  a  full  genus,  but  propose  the  nft me  for  ft  divisioa 
under  Ichthyocrin.u».    Tlie  following  is  a  translation  of  Angelin'tt 
generic  description  :  "Uody  including  arms  ovoid.    Basals  tlirte* 
small.    Parabasals  five,  triangular,  placed  between  the  sides  oC 
the  primary  radiats.    Primary  radials  transverse,  and  in  tbe  fomV- 
of  a  half  mooD.     Iiitcrradials  three,  the  lower  one  heptagonal  and- 
large,  with  two  small  ones  above.     Anals  three,  subeqnal.     Ray^- 
Bcveral  times  dichotomizing."     Angelin  described  Jchibyocrinur' 
without  interradials  or  anals,  and  it  seems  that  upon  this  feslurv 
mainly  he  separates  Homalocrinus.     We  find,  however,  in   the 
only  known  species  the  anal  area  slightly  different  from  the  inter-    ' 
raitial.  and  the  primary  radials.  instead  of  increasing  from   the 
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ric  description  was  made  from  a  single  specimen,  and 
several  respects  defective.  Cleiocrinua  has,  according 
five  basals  alternating  with  the  radials,  and  forming 
.  belt  around  the  column.     Such  a  structure  has  never 

in  any  Crinoid.  In  the  tj'pical  specimen,  the  com- 
arge  column  conceals  from  view  tlie  lower  part  of  the 
ce  large  enough  to  accommodate  one  or  two  series  of 
analogy  suggests  that  this  may  have  been  the  case, 
tes  which  Billings  found  alternating  with  the  primary 
which  he  called  basals,  are  certainly  interradials ;  and 
nmen  in  ever}'^  visible  character  closely  resembles 
UH  and  allied  forms,  we  have  good  reason  to  suppose 

those  forms,  possessed  five  small  basals  and  three 
,  both  hidden  by  the  column.  The  latter  were  prob- 
inute  and  rudimentary,  since  the  specimen  is  from  the 
ian,  where  it  is  almost  the  only  repi'csentative  of  the 
is  alone  induces  us  to  try  to  define  generic  characters 
Ic  imperfect  specimen.  Notwithstanding,  therefore, 
f  the  elements  are  problematic,  we  propose  until  some- 
is  found,  the  following: — 

eneric  description. — Calyx  obconical  or  pyriform,  with 
nmetry.  Underbasals  probably  three,  minute  or  rudi- 
[iasals  probably  five,  very  small  and  hidden  by  the 
mary  radials  three  by  five,  increasing  in  width  upwards, 
several  superior  orders  of  radials  all  dichotomizing 
nd  interlof^king  laterally  with  those  of  Adjoining  rays. 
,  so  far  as  known,  one.  Anals  four  to  ^ve^  longitudi- 
:ed.  C.  regius  has  six  orders  of  radials,  the  number  of 
ling  with  each  bifurcation,  which  gives  in  the  sixth 
ichials  to  each  ray  or  320  to  the  individual.  Whether 
)pendages  which  arc  seen  at  the  top  of  the  specimen 
;annot  be  determined  from  the  figure, 
known  species  is: 

lOl  regiui  Billings.  Geol.  Rep.  Canada,  p.  276 ;  and  1859,  Deoada 
53,  pi.  5,  flgi.  1  a-g.    Trenton  liment.     Ottawa,  Can. 

cfers  to  this  genus  two  other  species,  G.  grandis  and 
um^  which  ho  described  from   mere  fragments  of  the 
which  we  cannot  recognize.     The  fragments  may  be* 
egiuitj  or  to  almost  any  other  genus. 
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S.  AKIBOCEnniB  Aogilln 
1878.  Iconogr.  Crinoid.,  p.  18, 

QcnerftI  form  of  liody,  including  arms,  ellipsoid.  Calyx  bowl- 
shaped  ;  Dgure  bilateral. 

Underbaeala  three,  hidden  by  the  column.  Basals  of  medium 
size,  dissimilar  in  form.  Primary  radials  three  to  five,  tbe  first 
widest,  almost  as  large  as  second  and  third  together;  tiie  second 
smallest  of  all.  Secondary  radials  two,  gradually  increasing  in 
size  upward,  the  bifurcating  plate  almost  as  wide  as  the  third 
primary  radial.  Arms  apparently  free  above  the  secondary  radials, 
nccumbent  as  in  Ichthi/ocrinus,  and  composed  of  transverse  Joints. 
Interradials  one  (sometimes  with  a  small  triangular  piece  above), 
very  large,  resting  with  the  lower  angle  against  the  short  upper 
lateral  sides  of  the  first  radials,  forming  with  them  a  compact  wall 
Anals  tno,  very  lai^e,  the  upjier  one  the  largest  plate  in  the  body; 
the  acute  angle  of  the  lower  leaning  agninst  the  hasaU,  with  the 
lower  lateral  sides  resting  against  tlic  adjoining  Bul)radial3,and  iU 
upper  lateral  sides  against  the  large  first  radials.  The  second 
anal  plate  rests  upon  the  upper  truncated  side  of  the  lower  one, 
being  in  line  with  the  interradial  plates,  and  reaches  like  them  tip 
to  tlie  top  of  the  secondary  radials. 

The  arrangement  and  size  of  the  interradial  and  anal  plates  are 
the  characteristic  features  of  this  genus.  Angelin's  descriptions 
are  rather  indistinct  on  this  point,  and  in  order  to  have  it  properly 
understood,  we  give  almost  a  specific  description,  which  will  prott- 
ably  liave  to  be  modified  when  more  species  are  discovered. 
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4.  cALPiocmnnrt  aos^iid. 

1*<78.  CalpiocrinuM  Aof^l.    Iconogr.  Crinoid..  p.  13. 
1878.  CUdofhirut  Kxkg\,  (syn.)*    Iconogr.  Crinoid.,  p.  13. 

GcDcral  form  of  body,  with  the  arms  closed,  ovoid  or  pyriform. 
C*alyx  bowl-8hai)ed,  composed  apparently  of  only  one  ring  of  plates 
1k*1ow  the  radials;  figure  hifateral.  This  ring  consists  of  three 
lrfates»,oneof  them  small,  the  two  larger  ones  equal,  forming  together 
a  |)entagonal  disc.  Primary  radiaU  three  by  five,  three  times  wider 
than  high,  differing  in  size  and  form ;  the  first  one  lunate,  the 
second  quadrangular,  the  third  and  largest  |>entagonal.  Secondary 
radials  three  to  four,  about  equal  in  size,  except  those  in  the 
|M>»t4*rior  rays  whose  lat<M*al  margins  retreat  to  give  space  for  the 
large  anal  plates.  The  up|K*rHecondary  radials  support  the  arms, 
some  of  which  bifurcate,  while  others  remain  free.  Arms  similar 
to  those  of  IrhthyocrtnuHj  their  sides  closely  abutting,  forming  a 
wall  continuous  with  that  of  the  calyx.  Arm  Joints  transverse, 
quadrangular.  InterradiaU  rarely  mon^  than  one,  which  is  small, 
weilg(*<l  in  Itetween  the  second  and  third  radials  of  adjacent  ra^'s. 
AnaU  three  to  five,  longitu<linally  arranged,  the  lower  and  (tnialleHt 
which  is  almoHt  triangular  resting  uiM)n  the  basal  plates,  the 
up|K*r  one  extending  to  the  top  of  tlu*  Hei*on<]ary  radials.  Column 
slrnder,  round,  composed  of  very  thin  segments;  central  pnlora* 
tion  Hmall,  stellate. 

This  giMJUs,  as  (h'SiTil»ed  by  Angrlin,  diMiTs  from  all  llie  rest  of 
thi'  fannly  in  having  but  one  ring  of  plulcs  briuw  the  railiajn,  antl 
thin  ronsihtH  of  three  plates,  unei|iial  but  apparently  Hf»  propor- 
ti'tned  as  to  Ik*  partly  radial  and  partly  interradial  in  position. 
The  vaiioui  figures,  however,  disaixree  in  the  latter  re'^peet.  Sneli 
A  Htru(*lnre  would  seem  to  warrant  it^  reparation  into  a  distinrt 
family,  but  as  ^'alpiorrtims  agrees  in  all  other  eharaelers  with  the 
Irhthtjurruiulir^  we  feel  KalisliiMl  thai  it  naturally  belongs  hen*. 
We  are  inelined  to  think  that  in  this  •^mtis  the  lower  ring  of  plates 
is  the  analogue  of  the  nnderba.HMN.  and  that  the  true  basaN,  if  not 
a1»M*nt,  are  exeeedin*jly  riidiinentar\ .  We  take  the  small  triangu- 
lar plate  whieh  has  been  <*alle«l  Ihi-  tii^t  anal  plate,  t<»  U*  the  basal 
(kubradial)  on  the  posterior  side  uIikIi  is  lar::er  in  the  ulnde 
family,  and  that  the  plates  (»n  the  foiii  other  sides  are  wvy  minute 
or  onlv  visible  in  the  inside.   . 

The  presence  of  but  one  rini:  of  plates  visible  below  the  radials, 
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the  bilateral  aymmetry  of  the  c&lyz,  and  the  longitudinal  arrange- 
ment of  the  anal  plates,  arc  the  most  prominent  characters  of  the 
genns. 

Angelin,  on  the  same  page,  describes  the  genus  Clidochirut 
vith  a  single  species,  wliieh  agrees  vilh  Calpiocrinua  in  every 
respect,  except  that  it  has  no  interradial  plates,  and  four  instead 
of  three  first  radials — variations  which  may  be  expected  even  In 
the  same  species. 

Oeological    and   Geographical  DUlribution. — Found    thus  far 
only  in  the  Upper  Silmian  of  Gotland,  ffhere  the  following  species 
have  been  discovered: 
18IB.   CalpiHtliini  ftnbriatoi  Aogalln.    laonogr.  firinald.,  p.  11,  pi.  M,  Bg*.  n 

a,  b.     Uppar  Sllnr.     Golland,  SwtA. 
IBTg.   Oslploorinu  hatcTodaotrln*  AuboIId.    leonogr.  Crinald.,  p.  II,  pi.  3,  l(- 

10  b;  ind  pi.  SB,  llg.  8.     Uppar  Silni.     QotUnd,  Swed. 
IBTS.   Calploarinni  tiamiUi  AngallD.     leono^.  Crtiiaid.,p.  11,  p).  13,  fig*.  ISa-a, 

and  pi.  IB.  Bg.  IT.     Dppar  Silor.     Qatland,  Swad. 
I8TS.   GalpiMrinoi  ovstn*  ADgalln.    leoaagr.  Crinoid.,  p.  Hi  pi.  10,  Oga.  IT-lt. 

Dppar  Silnr.    Ootland,  Svad. 
•  ISTS.   CalpioeriDDi  pjidbi  Angalia.  (ClidaoUrtu  prntm).    Itonagr.  Crlooid, 

p.  II,  pi.  11.  flg.  13     Upp«r  Silnr.    GoUoad,  Swad. 

i    LECAROCEIinrS  Hall. 
18S2.  LecanoeririMt,  Hall.    Qeol.  Bep..  N.  Y.,  vol.  li.  p.  199. 
1907.  Lteanocrinm,  Sliiilize.    Alonngr.  Ecliinod.  Eitl.  Kalkes,  p.  40. 
1GT8.  Lteanoerinui,  Angelin.    Iconogr.  Crinoid.,  p.  13. 
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the  iKKh'  between  the  two  unequal  Imsnls,  the  nfljoinin*^  radial, 
aihI  the  other  anal  plate.  The  secoml  or  u])]»er  and  larger  anal 
plate  IM  interposed  l>ctween  the  priniiirv  nidials  and  the  up|»er 
truncated  side  of  the  posterior  basal.  Column  rountl,  composed 
of  rather  large  Joints. 

Hall,  Schultxe,  and  An«;elin  mention  no  interrailinls  in  their 
generic  deHcriptions,  but  the  latter  figures  a  specimen  from  (3ot- 
lanil,  which  he  refiTs  lo  L.  itiarrnprtalti,<  Hall.  It  has  one  exceed- 
ingly large  intvrradial  to  (>Hch  area,  which  occupies  a  wide  space 
tH;tween  the  rays,  opposite  all  the  primary  radials,  and  as  higli  as 
the  top  of  I  hi*  second  or  thinl  srcomlary  radial.  No  New  York 
ft|K*cinu*n  of  this  spi^cies  has  ever  been  found  with  such  a  plate 
or  fven  a  trace  of  it,  and  as  iIk»  two  differ  In-sidL's  decidedly  in  the 
»«iz<*  of  the  banals,  in  the  form  and  proportions  of  the  Ixidy,  and 
in  other  characters,  wr  cmisidrr  the  SwrdiHli  form  even  ^enerically 
distinct.     (Si'f  Anisnrrtnis  An'/f'lhn\  W.  &  Spr. ). 

ii*''thnjifal  ami  trnt'jrtifihirai  I>i,sfnhnfinii, — Tills  ^cnus  is  rep- 
n**«'nt*'d  in  the  Tpprr  Silurian  by  .'»  sprrirs,  -I  from  America,  :iud 
1  fffiui  Kiiropc.  From  ih(>  IK'Vnniaii  biil  a>in^K'  spci-ii'M  is  known, 
aii«l  nunc  fn>ni  tin*  SulN-urbonifcrons. 

Thr  fiiliduifii;  ;4iv  thr  known  ^pi-cirs  : 

l*'-    Leeanocrinai  Billingii  A !)).•••) in.      Icniin^'r.  ('riDi>i<l .  p   12.  i^l    '2'2.  fi,:  '.' •  n. 

1  I  |><T  >i!ur       (iii(l:iiii|    Swt-I. 

1*^.'    Lecanocrinut  calycalui  '•     Hill       (mmiI    Ki-|.ii.,  N    Y.  \>>|   ii.  p    :*n:i.  |i| 

•  •■.  fi»r«    -i  .1.  I*       .Nii^rur.i  gr.      I'lprr  Siliir       Ij«"-k|"'ri.   N     \  . 

]■*.*    Lccanocrinat  macropetaluf  llu.!  (ii>>t    An^riiix      (  Aniiocrinui  Angelini, 
W    A  Sjir  ;.      T\)N*  ••(  ihf*  Kriiii«.      liioil    \i*'\>  ,  N    V.      Vfl.  ii    |>    I'.''.',  pi 
4-.  flij*    I  .i-h       Ni:ii;ir:i  t{r       I«»i-k)><irl.  N    Y. 

l-'7.    LManocriaut  ornatut  ll:iii.     (if>i    Urp  .  N    Y  .  «••!    n  |<  'Jo|.  |.|    it.  t\^*. 

2  a-tu       NiA^Mru  fit       I.>-i-k|»>rl.  N     Y 

'l'*''^.  Ltcanoerinai  puiillua  Ilnil       Cynthocr.  puiillui.'     New  Kn"  nf  Ni.-ieiira 
Itr      |.    f'.   an  1   J-ih    K.-|.  .    N.  Y    M  it.-  C.il.    Nai     lli«t  .    |.t    \'j.  ii^>.     l-i; 
NiAj^ara  ifT.     Wnl-lr<'ii,  Iipl 

Wiiichell  and  .Mari-\.  Mriii«Mrs  UhhI.  Sor.  Nal.  lli«il.,  p  '.  U,  de- 
»i'ril»('«l  a  i-a-^t  from  thi*  Ni:iu':ir:i  liini'stiMii*  nf  rhir:i<^«i  inuhr  tin* 
ii|Mi'ieH  Afivi/ff'-r. /Iff >i//rf.<.  which  is  prnli:ilily  iiliMiliral  with  Halt's 
1  tjnihtMrnntH  ittiftiins,  Thr  desiTiptioU  i*i  nut  >ullii'irnl  lo  drcidr 
it  fully. 

IM7    LMaBMriBttl  Rsmtri  Srhullie.      KchimMl.  Kid.  Knlk.  p   4l.pl   ^.fus'   *" -i-g- 
UvvuBiBD.     Kifvl.  (Ivrm. 
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B.  SabgtDiiiPTGItOSAOCrs  Ang*Un. 
1876.  Iconogr.  Crinoid,  p.  18. 

The  diBtiaction  between  Pf/cnonaccuB  and  Lecanocrinaa  seems 
to  us  scarcely  sufficient  to  warrant  a  full  geoeric  separBtion.  The 
two  agree  in  all  essential  features,  except  tbat  the  former,  accord- 
ing to  deacriptton,  has  two  primary  radiala  instead  of  three,  and 
that  the  plates  of  the  calyx  are  ornamented  by  radiating  ridges, 
such  as  are  frequently  fouud  in  Barycrinua.  Even  in  that  genus, 
the  ornamentation  is  not  constant,  and  at  the  most  is  a  very  un* 
reliable  character.  In  L.  BcBtneri  Schultze,  which  has  entirely 
smooth  plates,  we  find  in  two  rays  only  two  primary  radlals  aa  in 
Pycnosaccus.  It  is  very  significant  that  if  we  consider  the  first 
and  second  radiala  of  Lecanocrinus  as  one  plate,  we  obtain  ex- 
actly the  proportions  of  the  first  radial  in  Pycnoeaccus,  which  in 
our  opinion  here  replaces  the  first  and  second  radials,  while  the 
bifurcating  second  radial  of  Pycnosaccua  actually  represents  the 
third  radial  of  Lecanocrinus,  Form  of  body,  arrangement  of  the 
anal  plates,  and  construction  and  folding  of  the  aroas  precisely  as 
in  Lecanocrinus,  only  that  the  arm  plates  are  slightly  higher. 

1ST8.  Pjonoutou  (?)  oDitmtni  Angelin.     loonogr.  Orinald,  p.  U,  pL  lb,  tg.  IS. 

Upper  81lar.     Ootlancl,  Swad. 

(This  species  belongs  probably  to  the  Cyalhocrinidae  (?) ). 
ISIB.  Fjanotaoani  Bodnloini  Angslin.     leonogr.  Criooid..  p.  14,  pi.  15,  Sg>.  IJ, 

14,  aad  p[.  18,  fig.  19.     Dpper  Bilnr,     Qotlind,  Swad. 
1840.  FT«nouaoni  Mrobioolatu  lliiingar.      (CjKtiiooriiiitM    MTObienlatull)}. 
Lath.    Suec.    Supplem.    ii.  p.  t,  pi,  3»,    Bgi.  4  >-e ;    ftlio  1878,  AogtliD. 
looDogr.  Crinoid  ,  p.  14,  pi.  IS,  Dgi.  10, 11.     Cppar  Bilar.     QotUnd,  Sa*4. 
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on<l  raflinU  wodgcforin,  shorter^  but  as  wide  as  the  first.  The 
third  raillaU  Hii|»|M>rt  two  nrmfl  which  bifurciito  once.  The  arms 
are  «'Ztrcmely  short,  conipomMl  of  verj*  few  joints,  tapering  rapidly 
upward,  infolding,  inclined  oMitpiely  from  left  to  right,  and  when 
cloHctl  they  fit  so  neatly  one  into  the  other,  that  it  ap|)ears  as  if 
they  formed  together  with  the  ealyx  a  continuous  l>ody.  Arm 
joints  single, blighilj' cuneate.  Interradials  none.  Anals  onc,sub- 
quadrangular,  resting  upon  the  larger  haKal.  Column  round,  oom- 
|iose«l  of  thin  joints  neur  the  body,  increasing  In  lengtli  so  rapidly 
toward»  ha  bane,  that  in  four  inches  the  joints  attain  a  length  of 
half  an  inch.     Central  perforation  of  medium  size. 

L.  Schultze,  in  his  Monograph  der  Kchtnixl.  Kifl.  Kalk.,  p.  40, 

pronounces  MfHpilnvrinus  a  synonym  of  Lecanocrinus.     In  this 

be  is  evidently  mistaken.     Lt^ranurrinuit  has  arms  like  Jchfhyo- 

crifiritf,  while  those  of  3ft'i!fpil*»criHH.^^  in  place  of  lM*ing  straight, 

are  turned  to  the  right,  anil  the  radial  and  arm  plates  are  conse- 

(pienlly  wedgcform  insteail  of  rectangular.     Schultze's    Lvcanu- 

crinuft  y?//'meri, on  which  he  based  the  above  conclusion,  is  a  most 

int^rcHiing  species  to  show  the  relations  between  the  two  genera. 

It  (H'curs  in  the  I)evonian  and  /oologieally  occupies  an  intermedin 

ate  po'^ition  U'tween  the  Silurlaii  form  L''rttnnrrinus  ami  Mt^.^pi- 

U^-rttiHit  of  the  Subcarbonifen»us.     A.  Ji'rmrri  n«)t  only  has  very 

^ki»rt  arms,  but  they  fuld  up  ulmo^vt  an  in  M''sfulot'rin'tH^  yet  they 

liavc   rectangular  joints  and  are  not  detlecled.     Tlie  spetMes  has 

«!»«»  the  unsymmetrical  arrangement  of  the  anal  area,  but  tlie  odi| 

|fl:tte  i*i  here  excee<lini;ly  small,  and  has,  when  combined  with  the 

Inr^e  one,  exactl}'  form  and  proportions  of  the  single  anal  plate 

ill  .1/'  j(/'i/'^«'rifM/j(,  thuh  approaching  and  foreshadowing  the  Inlateral 

^■friii  which  succeeded  in  the  Subcarbonifer4»us. 

J/r  jc/'i/i#«*rifi'fj(  Mceins  to  lie  Ktriitly  a  sulM-arboniferous  genus, 
rtiid  only  four  species  are  kn4»wn  :  — 

l*i:»3    MMpilMriani  FortMtianui  Pi*  K«ninck  mi  1 1.^hun      Kn'hrrrh  Oin.  lUlg., 

p    113.  pi.  II  .  flK«    1  ft  <«.     Mnuntiiii  liiii^'t       Kti^Uml  aiiil  nel|(iuiii 
ft !»^3    MMpiloeriBui  ^raaif^r  !)•  K>iniiii*k  nntl  I.i*liiiii      KarliiTrh  rrinniil,  lUlf., 

p    114,  pi    II  ,  6^«    '•  B*^       Muuiitaiii  liiiirat.      Vi'i<,  Hrl^mm. 

V<*&v.  MMpilMriavi  Xonineki  H:ill      .^u|<|i!i*iii  (iml  Kep   I>iwn,  p  ft9     BurlioKt. 

liB^fl      Iturlinictnii.  Ii'Wft. 
ftSAl    HM^loerinai  Mitalui  lUn      Prrlim.  Nut.  N«w  Pat   i'riDoidf.  p.  V.     Uur 

liofi   lioivit.     UurliDgtfO,  luwft. 
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T.  TAZOCKIHTI  PhlMlpi. 
1838.   PoUriaerinut,  Phillips  (in  part).    Gcol.  Yorksh.,  toI.  I.  (not  HUI«r}. 
1841.  Iioerinut,  PUillipB.     Pal.  Foaa.  Cornw.  (not  II.  von  Meyer  1837). 
1843.   Cladoerinnt,  Aiiatin.    Ann.  &  Mag.  Nut.  Hist.,  vol.  x.  (doI  Agasnc). 
1843,    Taxoerlnut,  Phillips.     Morris'a  Cat.  Bril.  Fogg.,  p.  90. 
ISTil.  Cyalhuerinui,  Roemer.     Lctb.  Oeognoat.  (3te  Anitgtbe),  p.    2SS 

(not  sillier). 
1858.  Pi>rbe$iaerinu»,  de  Eon.  &  Leh.  (in  part).    Rechercb.  Crlnoid.  B«ts. 

p.  119. 
180G.   Taxoeriimi,  SchnllEe.     Echinod.  Eitl.  Kfilkes,  p.  33. 
187B.  rujMeri'nm,  Angelin.    Iconogr.  Crinoid.,  p.  8. 
1878.    Taxoerinai,,  giib-genDB  ot lehlhj/ocriaut,  Wachsm.  &Spr.    Proceed. 

Acad.  Nat.  Sci.  Philad.  p.  253. 

According  to  Phillips  (Morria's  Catal.  Brit,  Foss ),  Taxncrinut 
has  "  5  basals ;  3  radial  plates  in  5  series  ;  arms  dividing  u|)nn  the 
third  radial  and  frequently  dichotomizing  above  this  point ;  arms 
and  branches  of  single  series  of  joints,  interbrachial  and  axillary 
plates." 

This  descriptioQ  embraces  almost  every  genus  of  the  Ichthyo- 
crinidee,  among  them  Forbesiocrinus, 

Johannes  Miiller,  Monatsbcrtcht  der  Berliner  Akademic,  March, 
1858,  was  the  first  who  mentioned  the  presence  in  Taxocrinug  of 
three  small  pieces  within  the  parabasalia — basals,— similar  to 
those  found  by  Hall  \a  Ichlhyocrinun,  and  in  species  which  were 
supposed  to  be  Forbesiocrinnii.  Miiller's  discovery  was  evidently 
overlooked  by  Ilall,  who  in  1858  described  his  Toxocrinun  inUr- 
scapalaris  with  five  basals  and  no  siiliradials;  and  in  18fil,and 
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anal  nor  iiitcrimlial  iilati^-^,  wliilu  f\frln'.<inrrinns  \ii\i\  liotli,  and 
snriiitiini's  :i  lAi'iTi*  nunilxT  ot'tlh'ni. 

In  iHf'.ri,  liotii  Mc'fk  1^  WorthiMi  ami  Srhiilt/.i*  wrote  on  this 
<tul'j«-rl,  and  arrtvnl  indcpi'ndi'iitly  :it  tliif  Kinu*  roncliision.  The 
roinicr,  in  an  t'lalioratc  arlii'U*  in  ihi*  IIIinoiH  <MM)l«i<rir:il  Ko|M)rt, 
Vol.  li.  p.  'J7n,  show  that  thi*  sanu'  s|)ri'ii>*«  may  have  sonu'linu's  no 
iiitn  laitials,  nn<i  ai:ain  from  one  to  threi*.  Thev  refer  lo  Tn.nh- 
rrtttu^t  Mali's  Fnrht'si'n'i'tnus  Thirmri^  which  was  ileserilieil  as 
ha^iii-j  m»  interradiaU.  hut  whieh  ha*«  Nc»mi'tiineM  two.  and  \\iiieh 
wi-  iiHve  even  funnd  with  as  many  an  live  reiruhii-  int<Tradi:il  phites. 
Tiie  oiie,  aeeurrJinL;  to  IK'  K«»ninrk,  would  hv  Tfi.ntrrtnus^  the 
other  F'lrhi'innrrinHM,  To  nnieni]  the  generic  forninia  so  a^  to 
ftilniit  -|M-ei«<^  with  one  or  two  M-ries  of  interradial*^,  did  not  ^eem 
lif  ihotL'  anthor^  expedient,  ^inee  the  speeies  exhihit  sneh  a  wide 
raiii!«*  of  variation  in  this  eharaeier.  Nor  d(»  tliev  eon^iilcr  the 
I'li-^fni-e  iif  axillary  plali'H  wliirli  oeeur  in  Ih^iIi  LrriMips,  ni»r  tiio 
**m:iil  paTi'llifipru)  <«npplenienlaiy  pii-ees  tif  SDUie  weli-ilrtint'il  speeies 
Iff  /'■'/■'••  yi'j'Tiii'/.*  a  meaiiN  of  di^!  ini'tion,  iiiaNMiueh  a^*  thev  are  nol 
alw;i\«  piesiMit  in  otherwise  typieal  t'oruis  of  thai  ;ii'<Mip;  while 
w«-»i-rii:ii-ked  »»pe«  ie-«  of  7'f/ /■•n'/'i /f  "s  are  de'seril»e'l  as  '•howin^  I  he 
p:i**i.<*id  plates  lii'IweL'li  I  he  ai'iii  joints.  Met  k  ati>l  Wnllliin 
llii-ii  !«>re  i''>iii>lnde«U  iliilil  nh^re  ili^l  iiiet  i\e  ehiir.-ielci's  *«liMii]i|  iii> 
•  I.*-'  'V  i-ied,  lo  plrti'i'  J-'-irftf  .^t'fi'i  uiiT^  -eiiilil':ieMi|^  -aperies  \\  il  h  ni:in  v 
ih't  II  (dial  and  anal   plale*^  —as  a  mere  *<i-f||Mn   niehi'    I'n.i 'nii  •!  ••.<. 

>•  .ull/.e  tiiniiil  in  his  PeVonian  o«peei«>s  :dtn<>HT  i\«i\  eh:ii:ti-Ier 
«if  /  il '»!  .«.*•<•  If //'»>■  e\erpl  the  sniall  palelhuil  piate**,  Imi  ulii'lher 
lhe*i  \«tie  ontljeirnt  to  disl  Mii^ntNh  il  I'pini  [''I  I "  i'/M  «>.  lif  ilid  n^i 
fi;-.!i  !ii  «li-ei>le.  and  sn  hi*  phued  thi-  "pnii-,  iV'nn  llie  liil'i  i,  in 
IWIiiifi  t  he<*r  plates  dii  not  imciII',  Un>ler  /'li.!'  'i*/'"f '• .«.  ill*,  how* 
ivci.  Mil  Imieil  uitli  tills  ^i-nns  hIucics  uliiih  e\ideiill\  lielun"  to 
\«-i  \    diolinet    }^i  liel  a. 

.\n^«"Iin,   in    the    Ii-iinM^r|:i|,]|i.i    riiniiideiiriiiii    Siieeiie.  pp.  *«,  '.», 

•pT  ^'"■*  ^einlii- di'«f|  ipl  i.  Ills  Im!  Il  iif  7'/ .  ■  i./'/ m -f  s  ;iiid  /' i/''i»  .*  (.  i.  r/ »n/s, 
and    ian::e<«    illMlerlhe    tWn    ;;enel'a    *<eVel':d     llt^«    speeies.       Mis    i|.-. 

•iei.p*H'ns  (inly  diller.  ^o  I'ar  a^  we  un<lerHtand  them,  in  this:  ih:ii 
Hi  i'  •>  f  r-i,..  I  inn^  tile  nuiiihir  of  pnmaiy  ra«iials  is  Irfl  an  open 
<|iit  «!iiin,  Mhile  in  V'li.""  rin>ts  tiie  numinfr  is  fixed  ill  l\  .\  ^i ;  tlial 
the  I'fMMer  had  one  lar^fe  hexavfonal  anal  platts  (ho  evidently 
fill  ant,  to  jinl;;e  from  his  fi^^nren, '*  and  otlier  Binalleroiica  aucceiHl* 
iii4"uanila  eonsiderahle  nnnilier  uf  inter raclials,  the  lower 
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mitcli  tlie  largest ;  while  Taxocrinus  lias  two  series  of  anal*  and  ^ 
aereral  inicrradinln.  The  tlii-ee  mii]erl>aeal8  are  comparatively-^ 
large  in  both  groups.  Angelin's  descriptions  "of  liotb  genera  are^g 
short, an<]  give  us  but  little  ailclittonal  informntioii  rcganling  tbeii^r 
relatioiis;  on  the  fonlravy  they  rather  incrL'ase  the  difflculty,  >^^ 
none  of  his  speeics  of  Taxocrinus  or  Forbexiocrinua  are  true  rrp-^c 
resentntivcs  of  either,  thus  raiBiug  the  question  whether  the  Swe^s 
dish  species  ought  not  to  be  considered  as  types  of  new  genen^^ 
or  at  least  be  scparntcd  subgunerieally.  We  prefer  the  latte  ^= 
course,  and  propose  OnorimocriHua  for  the  former,  and  Lithocr^^=- 
nua  for  the  latter. 

Phillips  in  proposing  the  genus  Taxncrinux  included  in  it  tl^  < 
following  B|>ecie8,  in  the  ortier  in  which  we  give  them,  vir,,  Poteri^:z^ 
crCnug    Egnrioni    Phill.      2.    Cifalhocrinug   luberculaiua   Miller——' 
3.    t'yalhorrinuH    macrodactylua;    and    t.     Cyalhocrinua    nobil^'-4 
i'liill.     The  first  of  these,  a  sulwarhouiferous  8|ieeie3,  with  noc^r 
but  few  iiiierradiala,  must  be  considered,  according  to  the  mo^l 
generally  accepted  rule?  of  naturalists, the  tyj>e  of  the  genua.    Ttxc 
second  and  third  species  have  but  one  or  two  interradials,  T.  tubtwr- 
culatus,  according  to  Pictet's  figure,  one  or  two  anals  resting  on 
theupjKr  truncated  side  of  the  large  basal.    The  fourth  species 
was  Koniuck  &  Lehou's  type  of  their  genus  Fvrbe.»iocrin-g. 

Now  comparing  the  anal  arrangement  of  the  latter — or  rather 
of  Fvrbe»iocHnuaAgaa>iizi}\a.\\,y<\i\c\\  undoubtedly  belongs  to  the 
same  group,  and  in  which  these  parts  are  better  known — we  find 
1  not  truncated,  and  the  anal  series  which  rcisii  til- 
'uticul  iu  construction  with  the  inttrrv 
£^l)roader,  and  that  it  con 

li.icriblc 
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we  llnd  the  lirHt  anal  cither  <lircctly  upon  the  triiiu'.ited  hartal  ns  in 
Tfism'rinn*  ttihrrrnlntun^  or  Moiiietiines.  in  Hpecies  in  whieh  the 
fint  raitiaU  Ji»in  laterally,  the  tirHt  ann!  in  placed  opposite  the 
fteeond  and  third  or  even  between  the  third  rudlaU,  an  in  Tajrorri- 
nifj*  Tfiifmfi\  l>ut  in  either  caHe,  witii  tlie  exception  of  the  Swedish 
■lieeiinens,  the  anal  plate  has  a  truncated  npper  Ride,  and  is  ^nc- 
ceeiled  l»y  from  two  in  six  himilar,  narrow,  (piadran^^ular  plates, 
]«Mi;;itndinal]y  arranged.  The  plates  diuiinish  in  size  upwards, 
an* I  fonn  the  tlorsal  side  (»r  a  Nhort  and  slender  lateral  proboscis, 
whofte  ventral  parts,  as  well  as  the  wall  support  in  c:  them,  have 
never  l»een  found  preservcti,  and  evidently  consisted  of  more  fra- 
gile material. 

Keturninj;  to  the  interradial  scries  we  find  specimens  with  appa- 
rently none  to  ihn*e  or  more  interradial  plates,  with  variation 
eviMi  in  the  individual,  and  some  with  as  nianv  as  nine  interradi- 
alrt,  though  in  i\n  instance  extendin;^  up  higher  than  to  the  t<»p  of 
the  third  primary  radials,  almvi' which  the  rays  arc  almosit  always 
fret*  ill  the  fos<til.  This,  however,  was  not  the  case  in  the  animal. 
Svliultze  found  in  his  7\  Jfiyfantlt  f'nnmn^  within  the  open  spaces 
between  the  ravs,  as  well  as  between  the  first  divisions  of  the  ravs, 
a  Inrife  numlK*r  of  vcrv  minute,  uncvm  and  twisted  pic(vs,  whi<'h 
evidently  took  the  place  of  the  larger  interradial  pbiteN  in  all 
ca*M-*  where  those  diil  nut  exist.  Siutilar  pieces  weie  tiizured  liy 
Aii'^elin  ill  till*  Sweilish  speeies,  and  they  probably  were  prudent 
in  all   7ViXf*'*r<'M. 

In  some  well-preserved  spe<'iinen<  uf  Tt\j''*''r.  i  F'trhrstni't'.) 
muftthrtii-hiatuM  Lyon  Si  <*ass,  from  CrawfortUville,  lntli;in:t,  and 
ill  a  TaxtHTinttit  raumlnsu.<^  Hall,  fmm  Ibiilin^lon.  Iowa,  we  have 
had  an  opportunity  to  examine  this  struetnre.  Ib>th  speeies  have 
a  t'oinparatively  lari^e  number  of  inierradiaU.  the  furnier  from 
tlirt-e  to  nine,  arranired  in  iVom  two  to  four  series,  the  other  six 
t<i  ^even  In  three  serieH.  Tliesi*  plates  :ii-«'  quite  prominent  and 
ilifTer  but  sli;rlitly  ill  si/i'.  Tin*  little  plates  in  questiiin,  or  the 
|»lat«*«i  inte<4nment  as  we  sliouM  rather  eall  it — the  plates  seem  to 
Im'  inibricnled — is  attacheil  to  the  uppi'T  series  of  inlerrailials,  and 
Bll«  the  rather  larire  interradial  spaee  up  to  the  t<ip  of  the  seconib 
ary  railiaN.  inclo-tiuir  the  axillary  spaci's  between  the  series  of  the 
Iatt4*r  up  to  the  first  armj«*iiits,  nnd  evidently  covering  the 
entire  oral  ?»ide  of  the  bodv.  On  lookin;;  at  the  anterior  side  of 
thene   »|H*eiinens,   the    coiistrui  tion  hccms  almi»**t   iib'iitical   with 
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that  of  Forbesiocrinug,  except  that  the  upper  part  of  the  interr^ 
dial  area  is  lees  auhstantial  and  compact ;  but  their  posterior 
aspect  exhibits  in  Taxocrinua  a  small  lateral  proboscis,  while  in 
Forbesiocrinus  the  space  ia  filled  witli  heavy  plates,  in  the  latter 
an  almost  pentsmerous  symmetry,  in  Taxocrinui  (except  in  the 
Swedish  species),  a  distinct  bilateral  one.  Tliis  we  consider  the 
best  distinction  between  the  two  genera.  (Compare  Diagram, 
PI.  15,  Fig.  2.) 

An  examination  of  a  very  large  series  of  well-preserved  speci- 
mens of  the  two  genera  has  led  us  to  this  conclusion,  and  to  a 
modiflcntion,  to  this  extent,  of  the  opinion  intimated  by  us  here- 
tofore (Proceed.  Phila.  Acad.  Nat.  Sci.,  1878,  p.  25J),  that  there 
is  no  distinction  between  these  genera.  We  And  that  in  practice 
we  can  separate  them  quite  satisfactorily  by  the  cliaracters  herein 
indicated,  and,  accordingly,  we  propose  the  following  revised 
generic  diagnosis:— 

A.  Tjplokl  farm. 

Body,  inclnding  arms,  rather  short,  depressed ;  calyx  cnp-  or 
bowl-sliaped,  with  bilateral  symmetry.  Umlerbasnls  three,  some- 
times  very  small,  unequal  in  size,  the  two  larger  ones  [>entaiigiilar, 
the  smaller  quadrangular.  Basals  five,  four  of  them  equal  ami 
with  acute  upper  angles,  the  fifth  larger,  generally  with  truncated 
upper  sides.  Primary  ra<lials  three — rarely  four— by  five,  of  nearly 
equal  size,  wider  than  high,  quadrangular  in  outline,  except  the 
upper  one  wliich  is  pentangular.  Secondary  radials  varying  in 
number  from  three  to  six — tiie  former  most  prevalent — slightly 
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niillHlg.  Anal  platOM  resting  upon  the  truncated  upper  .side  of  the 
larger  lianal,  or  somelinies  placed  indepemleiitly  in  line  with  second 
and  tliini  radials.  Tliey  consist  of  a  aeries  of  from  two  to  five 
narrow  quatlrangidar  plates,  longitudinally  arranged,  the  upjier 
cinvH  forniinLS  the  dorsal  side  of  u  small  lateral  proboscis.  Column 
comparatively  large,  rapidly  tapering,  composed  near  the  body  of 
thin  joints,  which  gradually  increase  in  thickness  as  they  diminish 
in  diameter,  ("entral  perforation  of  nieilium  size,  |>entangular  as 
far  as  ubsiTve<l. 

Ut'ul'njical  an'l  (ifO'jraphi'^fil  Diatrihution, —  Taxocrinna^  so  far 
a«>  known,  appears  first  in  Kuropo,  where  it  is  represented  in  the 
rp|M.'r  Silurian  by  2  species,  in  the  Devonian  by  li^  and  in  the 
SulK'arbonitVrous  bv  *2.  In  the  United  States  ami  <*anada  (if  we 
4'Xeluile  Lt'rnmjrr.d)  t'lrtfuns^  from  the  Trenton  group),  it  is  first 
found  in  the  Uevonian,  from  which  4  sfK^cies  are  known,  and  from 
thi-  .SuiH'arboniferous  13  are  described. 

We  include  in  the  typical  form  of  tli«'  genus  the  foHowing  Mpe- 
cie«  ;  — 

1^^^    Taxocrinnt  afflnit  .MuII«t.     Nru-  K-liin'Hl    <|.  Kiff*!,  \>.  241.  |>1    I,  ^£*   I.  3; 

•  :•■•  S-huliK*.  iM'.i'i.   Kchiiiitl    Kitl    Kalk.,  \»    ::4.  |>l    4.  &^    2.      I)e\.»nian. 

Kifrl.  <}«>riii 
1*^4:;    Tazocr.  brovldartylui  Aii-t    .CUdocrinui  brevidactylui'.      Ann   iukI  Mhj;. 

Nil     lli-i  .    *.il    ii  .  J,,  r.is.   mI.u  lUc    aifl  F.!--.    run  ,  \>    ^y.  |il,  M.  t\*    4. 

h*ukic«rlMiii,  Irflari'l. 
•  ;••'.':    Taxoer  communii  HhII.    ^Forbeiioer.  eommunii  .    17iliHiv(«  lUpurt.    N. 

Y    ."'Irita  ('.ill.,  |i    'i.i  ,   ul'ii   1*^77.    I'.ilpiiiil     Uf|i    olitii       V.'l     ii.    p     \u'J,  |it. 

r.'   fi;;*   .1-6      Wji\rrly  K^""!'       Kt<'>iri«*M.  O. 
IHV.    Tazecr.  Egortoni  IVniiip*      (Poterioer.  Effortoni  .    (^r..!   Vurk«b  ,  ii   pi   3. 

fii(    '.'.'J.     SuIh' irli-iii.      V'lrk^liirp,  Kti^. 
'H^**    Tazocrinui  Oiddingol   Mill.      iForbriiocrinai   Oiddingoi>.      (•¥••!.   U«|i 

IfWA.   vol     i.    |>l     ii.   I    r':.  :,    |>1.    17,    ti^'..    2,    I       Ko'kuk    Itiuml.      llliiiuif. 

I'lWa 

1*^6  Tazocr.  ipracilii  M-pk  nii<l  Wmthrn  rfm-ffl  Ai^tfl  Nm.  S«*i.  iMiila,  |i. 
14«*.  al»>  Otxil  U-|i  lliiiii.i*.  V..1  III  !•  r.M,  |>l  l-{.  rii;.  :{.  Hmnilloii  t^r. 
Ji'-k r.i  .  Ill   .li.iTazocr  Kractlit  >'-ttulue      Rho|«loerlnaa  gracilis, 

Wkt-li'iii    Bii'l  S|-r. 

•I*'!?  Taaocr.  inourvui  Triiuto-h.l1 1.  iForbatlocr.  IncnrToi.)  Crin  «!••  juni^w- 
r^n  Mrr^k  Mi.*kiiu,  p  'M  .  nl-n  Kulkhr.  vmt  MJAt«rlikiiw»,  p.  \2^,  pi  14, 
fif    II.  aii'l  pi    !:'•,  liic.  'A      tsuhi'Mrli..  iivsr  M«<ic<iw,  Hum. 

I^**    Taaocr.  InUricapularii  ll-iM      li*-..!    Kep.,  l»w.i,  %••!    i.,  pt.  U.,  p.  4^2,  pi. 

1.  fi^    ■(       Hniiiill'ih  ^r.      Np«r  HiitTil'i,  I<'W« 

I -^'7    Taso«rinuajaf(landiformii  Si-hull fp.     l-Ichiii'Ml    Kifl.  KalkM,  p.  36,  pi.  4,  Sg. 

4        Uvvuniaii.      Liirl,  (irriu 
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•  ISSl.  Tkxoer.  jnTenl)  Ball.      (Tarbatoar.  jsTmU),  Boat.  Jogrn.  K»t.  HIM.,  thI. 

Tli.  No.  2.  p.  318.     Lower  Barl.  timnt..  BnrKnglon. 
•1803.  T«zoor.  Kallo^  H&ll.     (Forteioloor,  Kdlaggl),  ITlh  R*cta.  Rap  V.  T. 

8UU  Ckb.,  p.  &B  ;  alao  GaDl.  Rep.,  Ohio,  PalaoDt,  toI.  U.  p.   IT),  pi.  It.  tg. 

I.  WsTarlj  gr.,  SubcBrb.     Rjchaald,  Ohio. 

*1S6I.   Tuoer.  lalwtn*   Uall.      (Farbedoor.  lolwtu),  l&th    Ragti.  Rap.  R.  T. 

eut>  Cab.,  p.  134.     HamilUo  gr.     OoUrio  Co.,  N.  T. 
■  ISA).  Tunwi.  lobitn*  rar.  tardni  Hall.     (ForbMiMr.  lobttu  nr.  tardu).  Htb      a 

B«gt'(.  Rep.  N.  Y.  Stat*  Cab.,  p.  M;  •Iw)  Qiol.  R*p.  Ohio  Palaonl,  toI. 

II.  p.  ITI.  pi.  13,  flg.  1.     Waierl;  gr.      Riebfleld,  Ohio. 

1841.  TftSMi.  mHrodMtrlni,  Pbillipa.    (CyatbaT.  mHrodMtylu).    Palaot.  Faai.      - 

CorniT.,p.  3S,  pi.  IS.  Ilg.  41.     SuboarboD.     England. 
•1898.  Tftzoerinni  Kaaki  Hall.      (Forbadoor.  KmU],  0*oI.  Rep.  lom.  >ol.  I.,      _ 

pt.  [1.,  p.  Sai.  pi.   IT,  Bg.  3.      Heek   and  WorLhan,   )8U.  OnjaboerUU      m 

Xttkl,    Oaol.    Rep.   IlliooU,  Tol.  ti.  p.   143.       Ktokak  lluMt.      Krokak,       . 

lo-a. 
•18&8.  Tazoer.  mQltibrubiatu  Ljod  and  Can,     (Foib««io«t.  maltlbnelilBtul,       • 

Amcr.  Jonrn.  Bel  .  Tol.  xilll.     (LabalM    in    mott    Amarloan  oollaetleii       ■ 

ForbMio«r.  HmU  Hall.)      K«kuk  limHt.     Cra«rordaTilla,  Ind  .  and  la       M 

KeDtnekj. 
«18a3.  Tuaer.  nvnUni  Hall.      (Forbatloer.  nanUa*).  15tb  Regt'i  Rap.  N.  T. 

SUt*  Cab.,  p.  114.     HamlltOD  gr.     Erie  Co.,  N.  Y. 
1S5&.  TuasT.  Orbiffnli  UeCoj.     SjDopt,  FoH.  Brit.  Pat.  Rooki,  p.  iS,  pi.  I  D., 

Bg    1.     Upper  Silar.     WeilmoretiDd,  Eng. 
•1840.  TKZOor.Tamaloia*  Hall.     (Faibailoor  TamvlMiu].   Sapplarnenl  lowaOecl. 

Rep.,  p.  ST  (not  Forbeiio«T.  ramalocDt,  Ljod  and  Cm.  =  Onjahvnlau     m 

ramnloina).     ITppar  Bariington  llmeit.     Barllngton.     aynSB.  torbadwr.     — 

nunbrftmslami  fibumard,  istt 
1SS1.    Tuoor.  Bbananiu  F    BoMoer.      (Cjktkoar.  Bltottuiu),  Foh.   Faaaa  d.  _  j 

Rboin.  Qebirg.,  p.  7,  pi.  1.  Bga.  3  a-d      DaTonian.     Qermanj. 
IBBO.  Taxoei.  HmioTCtu  Htak  and  Wortbtn.     ProoMd.  Aud.  Hat.  8«i.  PkiU.^    _ 

f.  399 ;  Qet.1.  Rtp.  Illinola,  toI.   II.  p.  111,  pi     10.  flgt.  4  m-b.     St.  U«L»  ^ 
IiDie.'X.      lUHiu  Cn.,  Ill 
.    T&iocT.  Sbamardianni  Unit.      (Forbaiioor.  Bhnmardiuinsl. 
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B.  Subfsena*  OKORIMOCRIHUS  Warhfin.  \  S|r. 
(ytwufAif^  iiDiile ;  ii^r>3*.  n  lily.) 

Ill  form  :iinl  (;oiier:iI  liahitus  rlosi'lv  rost>iiil>Iitisr  Tn.rnrrin*i». 
Ariii*«  ctiiiiparutivfly  loiiiriT,  fi^^nrc  irro^nlar,  hickiii^  tlit*  MlattTal 
»*\  rill  no  try  f>r  tlint  p-iiiis.  Tin*  hasal  i  *<iil»r:uli:«l)  on  tlu*  {xistorior 
siile  in  fXiM'tMliii;;ly  I:iri:o,  rcnrhiiiir  nlnio^t  up  to  tlio  lopof  iIh*  :i<l- 
Jiiiiiiii:;  first  radials.  The  fir^^t  anal  plato,  iiiHii'atl  of  renting  iijioii  tlit* 
triiiicatcti  ii|)[K*r  Hiih*  of  llial  l»a.^al,  leans  :i<;aiiiNt  tlif  ol»lii|iii*  rit;lit 
t^uW  aii<l  tli«'  a<ljoiiiin«;  first  radial.  A  si-cuiiil  M'rios  of  aiinls.  <;«>th'i'- 
ally  i'oiiipoM'il  of  two  )ilat«*H,  ri'sts  aliovr  tlu*  bn^itl  mik)  first  anal 
plate.  All  snci'ctMlin^  pircvH  arc  small,  fnM|iiriitly,l)iit  not  always, 
«|ii:i<lraii<^iitar,  and  form  as  in  Tnj'nrrimi*  a  ^tiort  and  narrow 
lateral  |*rolioHris  wliirli.  liowrvor,  is  \wvv.  |)iislird  oviM*  toward  the 
ri^lit  nidi*  «>f  tin*  IhmIv,  tlirii'liy  dcstroyin*;  llir  Nymuu'try  wliii>li  is 
i-liniaftrristit*  of  that  pMiiis.  Anns  placnMl  apart,  oiilrr  faiM» 
roiinilt'd,  hifiircatiiii;  iiiUMiiiallv  iiv  tlirf>wiii<;  o(f  hranrhrs  toward 
thf  inmr  side  of  the  rav,  tin*  out4-r  ^jdc  f<iruiiii^  aInio*«t  a  straiiilit 
lint',  riihiinii  romposcd  of  loiii;  and  *<hort  ami  w id«*  and  iian«ivv 
j'liiith  which  alternate  from  thr  top,  not  vxciusivcly  .short  joints  :it 
the  ti>p  a;«  in  most    T'i.Vi»mm. 

y\  %'  plan*  lu'n*  ihf  follovvini^  spfi*ii"» :  — 

*I^7x    Onorimocrinni  Auitini  AiiK'«*iiri     iTaxoer.  Auitini.      Iffiri<>f;r  ('rin  ,  |>  '.*. 

1^     I'.'    ri|(<     li:iiiillu.       Ifi'rr  >iliir       (iollaiiii.  Mf'liMi 

^I^T**    Onorimocr.  diiteniui  Aiik'<*i>ii        Taxoor.  difteniui.-   lri>i><v'r   CriMntl.ii 

•l-f'.f.    Onorimocr.  ezcaTatui  Miu.txi*       iZeacr.  ezcavatui.)      i:<-hitii»l    •!    Kit 
Kjlkr*.  |i    .:'.',  |il    7.  ti>;    '1.      ItfViiiiiiiii.  Kit'rI.  <f prill 

Tills  *«|H>firH  dilfiTs  from  tin*  rfst  in  haviii:;  an  rx«*:ivat»'d  ha-^r. 

*I-*7**    Onorimocr.  ezpADtai  Antrrlin        Taxocr.  vxpaniui  <    l<->ii-'>;r.  (*nii>>il  .  \\. 

V,  |<l    Jii.  ri;**.   I  •.   I'.       I'||<i>r  Silitr       ii-ilii.-l.  Smp.I 
*l->7-    Onorimocr.  in torbrachiatui  All .;fl      Taxorrinus  iniarbraehiatua.    I>-"Iii>k 

I'riihiKl  .  |<    •«.  |.|    '.".'.  Q^-    '.'.  10       l'||»TMhir       (iiiltnl    Swf>| 
*l*7'/    Onorimocr.  Lovanl  Wu.-h-'ii    \  S|.r       Cyathocr.  intorbraohiatua  Ku^r\  \ 

Ii*i.t]<i)»r.  i*riiiiii-l  ,  p    L'.i    li.;-    1.  '1a       1  |-|"'r  f^ilur.     t)i»iUii<l,  Swr  1. 

This  sptH'ii's  dilffr^  from  i'li'ithn'-rinns  \u*\\\  in  thr  arratii;i*meiit 
«if  till'  anal  plates  and  in  tiie  pri-M-ncr  of  interradials.    fin'»rim*trr. 
a>t'  »f'ni<  huthis   lN-in;r  pn-ocnipiiMl,  wr  havr  iiaiiiiMl  il  ill  holior  ol 
J'rof.  I.iiviii  of  Stoiklnilin. 


'    111  thiv  «|M-rii'*i.  annlMi  /rii'i/'i//i>''i*.  jninrt'it*tM,  llmlrrfgular 
■  *f  Mil'  aii»I  nn-ii  in  nut  '•iinii-ifiiily  ^hiiwu  in  Ihu  flgurM,  AadboCkP 
m:!)l\  Iti-loiii;  III  T'l^in'ruttiM. 
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■IB'S.  QnoiimOBiiiiQ*   oblongstni   An^lin.      {T«XMr.  «blanf»tiu.)      Imaeft.   . 

CHuoid  ,  p   8,  pi.  ifl,  ig.  17.     Uppar  Silqr.     ODtland,  bwi. 
*1STB.  QnarimDoiiiin*  oTftlii  Angelin.     (TaxMr.  OTtUi.)    laonog.  Grlaaid,  p.  B_.  ^, 

pi.  iO,  Bg(.  13,  14,    Dpp«r  Silar.     Gatlind,  Swsd. 
*1S7B.  Qnorimocr.  pnneUtni  Angslip.    {Tbzoot,  pnneUtna.)    I«oDfr.  CrinDM.^  _  j., 

p.  9.  pi.  a.  igt.  4.  S  (tg    1I(?)  ).     Uppsr  Sllar.     Qottmnd,  Sir*d. 
■18TB.  QooiinooT.  rtgmi*  Angalfn.     (TkxDor.  zigeuM.)    iBDnogr.  Crinaid.,  p.  t.  ^^  t, 

pi.  ll.llgi.  7,  S.     Uppar  SilBr.     QoUBdd.  8<red. 
•1BT8.  OnarimooT.  Baltoii  Angl.    (Tuoar.  tattarL)    leonagr.  Oriaaid.,  p.  9.  pi  ■  i  ^. 

13,  Bgi    I,  1«.     CpparSilar.     OntlkDrl,  8«ad. 
■IB78.  Onarimoer.  tabnUfeiiu  Angl.  (TueorL  tnbalifaini.l     loaoDogr.  Crioaid—  .^bd., 

p.  9,  pi.  10,  flgi.  11,  12.     Cppar  Silnr.     Oultaad,  S«<d. 


H.  FOBBSUmmiirDS  D*  EoDtngk  A  Lahou. 
(Dlagr.  PI.  15,  Fig.  1.) 
1853.  Furbeiioer.,  De  Eon.  &  Leii.    Recherc1i«B  a.  1.  Crin.  Bclg.,  p.  18. 
ier>8.  Fbrbeiiocr.,  HsII.    Geol  Rep.  Iowa,  vol.  i.  pi.  3.  p.  038. 
18Se.  Tatoerinv*,  Meek  &  Wortb.    Gcol.  Rpp.  Illinoia,  Tol.  tl.  p.  MB. 
1878.  Fbrbttioerinut,  Angl.     IcoDogr.  Crinoid.,  p.  9. 

A.  Tjiploal  rorm. 

Comparatively  larger  tlian  any  other  genus  of  the  Ichlhyocrinidm.--'^^ 
Bidly,  including  arms,  broad,  aiiort,  almost  cquilaterally  peota-— "^ 
meroiis.  Catyx  very  large,  plates  heavy  and  nodoae,  radial  por-  *"  ' 
tJoDS  prominent.  Underbaaala  three,  smalt,  hidden  by  the  column,  ^' 
two  of  Uiem  of  equal  size,  the  third  smaller.  Basals  five,  four  "* 
about  equal,  the  one  at  the  posterior  side  larger,  rarely  truncated.  ' ' 
Primary  radials  three  to  four  by  five,  generally  four,  but  varying  "3 
in  number  in  the  iadividual ;  lari;e.  almost  equal  in  size  and  form. 
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create  in  size  gmdiiAlly  upward,  the  lower  one  l>eing  al)oiit  half 
the  sizr  of  the  primary  radials. 

Axillary  |)lato8  from  ten  to  twenty  and  more,  with  occasionally 
one  to  thn^  within  the  axil  of  the  tertiary  radiaU.  Anal  area 
witluMit  lateral  prolN>Kt'iM  or  visihUi  aperture.  f(li;^htly  wider  than 
the  interradial  areafl  and  siniihirly  arr:ui<;e4l,  with  generally  two 
pl.Ht«*H  in  the  tirst  !>erii*s  infttead  of  one.  Dome  unknown,  hut 
evidently  to  Home  extent  flexile.  Column  lar^e,  taperinti;  down- 
wanK  with  very  thin  joiiitH  next  the  ImxIv  ;  central  jierforation  of 
nie<1inm  size,  pfnta«{onal. 

The  moHt  important  distinction  between  Forh*'»<iitrriniis  and 
T'iS'n*rintm  \n  to  l>e  found  in  the  construction  of  the  anal  and 
interradial  areaH.  Unfortunately  the  type  speeiinen  4if  the  former 
irenUH  is  in  thcKc  particular  parts  very  imperfect.  We  therefore 
pn>posc,  until  lietter  Hpeciniens  of  Forftrtiinrrifiua  nohiliit  He  Kon. 
A  Leh  are  discovered,  to  make  F'>rh*niorrhius  A'jnitHizi  Mall  the 
t\|io  of  the  genus.  This  large  and  Ih'autirul  species  from  the 
Hurlingttm  limestone  evidently  belongs  to  the  sum..*  group,  and 
ban  lieen  fouml  in  excellent  preservation. 

(rf***jrniffni'tti  ami  (ivninijiral  Ihstrlhntitm, —  Forhrsinfft  itui*  is 
not  di*«tinguished  for  a  great  variety  of*  torui.  U'lr  for  ahuudatu-e 
rif  individuals.  In  Europe,  tluM'e  has  lieen  found  only  one  speeies 
from  the  Mountain  limestone  of  Kngland  In  the  rnit«*d  States, 
it  in  represented  l»y  four  .sp^'cies,  ;il|  tVoiu  the  SnltearlHiiiirerous. 

We  n-eo^ni/e  the  lollowing  .species  as  l»e|un;;inL^  to  this  •^eniis: 

1^^4    Forbeilocr.  Agaiiiti  IIbII    (l*rc|i'><i>l  tvpn.    timi  Rr|.  li.Mii.  \>>i   i  .  |.t  j,  p 

'••^I  ,   aliiti  Su|i|il    luWii  <iriil.   Kp|i  ,  |>    (».*       t']i|fr   limit;!    Iiiiir«t       nurliii^- 

t«in,  I'iWA.    >'yMu/f.    /**.  Ai^isusi  «iir   i^i::.iiitrut,  Mrrk  A  W-irlh      iifn\    llfp. 

Illioiii*.  vol.  hi    |i   4V.'i.  |il.  l.s,  fi}(    :{ 
1^:9    Forteiiocr.  CeitrieniU  UaM.    .Su|i|il.  (iml   llrp  Liwii  |i  iVs    I'lirnifr  hiiir«t. 

!*•.}.#  Co  .  IM 
iNjI     Forbeilocr.   nobilil   I^f  Kim.   A   Lrh    ji>ri^'iiiil   l>|*-:       Uirdrrrhiti*   •    I    Crin. 

BpI|C     P     \'i\.    I'l     '.'     ri^'«     'J    n.   b        /'..v.|.,rr     i/..'i.'ij    iMiill     14    |.r.ilMthl^    a 

■  « nun VIII       Miiuiit.iin  liiiit<«l.      Yi»rk>liir<*,  Kii^l. 
l!>&s    Forb«aio«r.  Wortheni  Hail      0.<..l.  K.|.    I..«i.i.  %..>.  1  ,  |.t   .'.  |»  Arj.  pi.   17, 

Ag    b.      Kriikuk  liuiffl.      K«<>kuk,  Imw.i,  an-l  rrAwturtlot  illr,  InJ. 

h.  SuhgrniiP  LITH0CRIRU8  WB,h<.  A  S|.r. 
(>i>»;.  II  stMiM"  ;   H^.'!:  .  n  lily.  > 

J'rfif.  .Vngelin,  in  the  Iconogr.  (*rinoid.  Suim*.,  p.  {>,  has  dewribflcl 
■«\erul  Gotland  species  under  Fnfbv.^tncrinutf,  which  we  prupo 
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to  s«i>!irnte  suhgeiierically.   Tliey  <iiffer  from  all  aubcnrbonirerous  ^ 

H|)ccie8  of  this  group  in  having  larger  undcrbasaU,  fewer  pTates  Ja  ^ 

the  iiiterradiaL  and  anal  areas;  in  eshiliiting  a  strong  t«Ddcncy  to  ^ 

a  bilateral  figure  instead  of  a  pentaliedral;  in  haviug  comparatively  -^ 

much  larger  and  biglicr  Urst,  and  shorter  seeond  and  third  radial*;  ^ 

also  in  the  exceedingly  large  tiret  interradial  and  first  anal  plate.  _  ■• 

Arms,  so  far  as  oliscrved,  free  aliove  the  secondary  radials,  but  ^V 

only  toward  the  inner  side  of  the  ray;  the  outer  aide  forntiog  -^q 

almost  a  straight  line.    No  piitnula:  observed.    Coluniu  round,  ^  . 

composed  of  alternately  larger  and  smaller  joints  QOt  l>a|)ering  -^a 
in  diameter  downward. 

This  division  embraces' the  following  species:— 

*I8T8.  LUhMrinu  divuiofttu  Ang*iiD.     (Forbedoer.  dtTarieatni)-    leoni^.  — -^ 

Crinoia.,  p.  V,  pi.  SI,  11^.  SI,  and  pi.  28,  flg.  3.     Upper  Bilitr.     Qetlisd,       .  ' 

Sw*d. 
•IST8   Litltoar.  XUUri  Angelin.     (FwbMioar.  KllUti.)    toonoKr.  Crinoid,  p.  •.     — '* 

pi.  :i,  flg.  I«,  snd  pi.  28,  Bg.  1.     Upper  Eilur.     OotUnd.  Sired. 
■18T8.  Uthoerlnu  obMn*  Angelin.     iPoibatiMr.  obanu.)    Icunoir.  CriDoid.,  f.       — ' 

0.  pi.  II,  Ig.  IB.  and  pi.  18,  llg.  I.     Upper  Silnr.     Oatliod,  Swed. 
"litli.  Uthoor.  robaitu  Angelin.      (ForbedMr.  robaitoi.)     leanogr.  Crlasld.,        — 

p.  9,  pi.  21,  flgi.  11,  12.     Upper  Bilsr.     OatlMid,  Swed. 

9.  OrZCHOCSUniS  hjm  t  CuMdn7. 
le.'iO.   OnpeAooriniK,  L.  &  C.     Am.  Jouni.  Sci.,  vol.  xxix.  p.  77. 
18S1.   Ongrhaerinut,  Me^k  &  Worth.     Geo).  Rep.  Illiooit,  vol.  il.  p.  343. 
ISai.  mirbetiocriaui.  Hall.    Boil.  Joum.  Nat.  Hirt.,  vol.  vii.  p.  S31. 

Body  extended  ia  five  free  rays,  which  are  sometimes  spread 
out  horizontally;  arms  resembling  the  talon  a  of  a  fowl.     Calyx 


1S79.]  IfATURAL  SCIENCES  OF  PHILADELPHIA.  27T 

twent}',  porlmps  more  in  some  8i)ecics;  the  first  one  large,  resting 
1it*twt*en  the  first  and  second  radisls;  ttie  succceiling  ones  smaller, 
ra|iHlIy  decreasing  in  size  and  thickness  upward,  and  having  an 
iuwani  curvature.  They  are  fullowed  by  very  minute,  irregular 
l^dygonal  plates,  which  form  the  interradial  portion  of  the  vault. 
The  radial  summit  areas  consist  of  two  rows  of  somewhat  larger 
plates,  alternately  arrange<l,  which  extend  to  the  ventral  covering 
of  the  free  rays,  and  probably  Ihrongliout  their  full  length.  In 
the  me<lian  |>ortion  of  the  vault,  there  are  six  rather  thin  but  large 
«|»ical  dome  plates.  The  summit,  when  the  rays  are  extended,  is 
Mini  higher  than  the  top  of  the  second  radials;  general  Hurface  de- 
pn'^M**!.  Column  heavy,  composed  of  very  thin  joints,  ta|K»ring 
rmpidly  downward;  central  iKTforation  above  medium  size,  |>en- 
tt  agonal. 

OnyrhiH'rinua  is  most  nearly  related  to  Taxocrinuti^  with  which 
it  \H  almost  identical  in  the  construction  of  the  anal  portions.  It 
cliflToni,  however,  materially  in  the  free  rays,  the  arm  structui*e,  and 
itH  greater  expansive  power. 

Lvon  and  Cassedav  took  the  free  ravs  to  W  arms,  an<l  the  true 
arms  tf>  Iw  |>iiinuhe.  These  authors  did  not  extend  the  genus  to 
Wbrran  like  their  Fi>rh*'Hiorr.  ramulomttt^  which  has  onlv  four  radials 
in«»t4*a<l  of  five,  as  staled  in  their  geiu^ric  formula,  though  that 
«|H-<*ies  has  all  the  other  characters  of  the  gt>iius. 

Hall  has  never  recognized  Ontjrhnm'nus  as  a  genus,  but  placed 
^>.  tuttt'ritrfnrmii^^  a  tvpical  f<»rni,  under  Fnrhfmnfritnis.  Meek 
«»n«l  \Vi»rllien.  evidently  considerin«4  the  small  lat«M'al  proboscis 
^hv  principal  distin<*tion  between  Onijrh'n-nnHH  ami  FfrfHsuH'ri- 
»ii«ji.  ami  not  knowing  that  all  Tit.mrrini  have  it,  pl;u'rd  all  Mpfri«'s 
«»f  this  group  in  which  they  observed  this  appendag«*  undt^r  (hnj^ 

(fffHjraphiral  and  (it'ohujiml  Jihtrifmtinn, —  Oni/fhnrriniiA  has 
^M*<"n  found  onlv  in  the  SuhcarbonifrroiiM  of  Ireland  an«l  the  rnitvd 
S**lal4*H  ;  it  embraces  the  following  *»prcies:  — 

BMil  OttjtIiMr.  Mterisformit  Hall.  tForbefiocr.  aiUrisforaitK  \^*cr.  New 
Oio.  Pctliin  N<il.,  |).  V  .  aNo  \\u*t.  .Inurii  Nut  lli«t  .  %ii)  vli  No.  3,  p. 
320.  Mtvk  ami  Worth  Onychoorinut  aiteriaformit  (Iml.  lUp  ,  Illinnia, 
Vol.  It    p.  213.      t'p|M>r  nurlinirtoii   liinp«t       Itiirlintclun,  Iowa 

S  *4S  OajtllMr.  diverrat  Mrrk  no'l  Wurlh  rrofi>r.i  Ai*ni|  Nut.  Sri  rhila.p. 
3M  .  al»«i  Ue«il  K«|>.,  Illin«>ia,  vi>l.  lii.  y  4V2.  l^|*|>«r  Uurlinjclon  limMl. 
BarllBftoo,  luwa. 
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IBSS.  Onjohoar.  •ZHulptuf  L^oo  and  Cundaj  (Typioal  (paclai).     An.  JoarB. 

Soi..  to).  39,  p.  TB.     Ktokak  liniiil.     Hkrdln  Co.,  Kj.,  lod  lI»Dlc*B«rT 

Co.,  Ind.     Sfnom.  OnyohMr.  (FotbetiMT.)  Honroodl  MMk  smd  Worth. 

G<ol.  R*p..  Illinolf,  lol.  U,  p.  M^  pi.  II,  flg.  3. 
IST6.  OnyolLOBriiini  magnni  Worlb*!!.     Osol,    Rrp.,  Illiooli,  toI    t).   p.  510,  pi. 

31.  flg.  fi.     Bt.  Louii  timcit.     HniirncOo.,  III. 
lesi.  OnjeliMiiiiii*  KoiuoMiiii  Haak  and  Wortb.     (ForbMto«r.  Xdbtosb^). 

Proaaed.  Acad.  Nil.  Sei   Pblls.,  p.  130.     ISSB,  OnjehooT.  HonrMiuia,  III. 

Qtol.  Rep.,  vol.  ii.   p.   344,   pi.   IT,  Bg.  T.     Keokak  limait.      Hunro*  Co., 

Illlni.i(, 
«I84S.  OnjskDaT.  polyaiotTlni-  HsCof.    (Tkzocr.  palydMtyloi. )    Sjnopt.  CaA., 

Iralind,  p.  ITS,  pi.  !4,  Bg.  T.     Saboarbon.     Inland. 
*IS&>.  Onyelioor.  T»mnl«*Qf  Lyon  and  Ciut.     (Forbatloar.  Tunnloni  L.  and  C  , 

not  Hall),  Am.  Journ.  Sci.,  tdJ.  2H,  p   33S      Keukuk  linMt.     VuDlgOBory 

Co.,  Ind. 

10.  HIFTEBOCBnrDI  WKhfmaih. 
1868.  Proceed.  Acad.  Nat.  3ci.  PIiDb.,  p.  341. 
1878.  Geol.  Rep.  Illinois,  vol.  v.  p.  434, 

Thia  genus  was  originBlly  rererreii  by  its  Author  to  tho  Ci/alho' 
crinidm,  with  wliieh,  indeed,  it  agrees  in  some  of  its  [>eciiliarities. 
but  a  full  understanding  of  the  true  nature  of  its  strneiiirc  shows 
that  it  must'  be  clnssiUcd  with  the  hhthijocrinidx.  Tlie  number 
of  j>lntes  which  constitute  the  proximnl  ring  was  not  then,  nor  is 
now,  ascertained  with  certftinty,  owing  to  the  fact  that  they  ex- 
tend but  slightly  beyond  the  column,  nnd,  though  we  are  inclined 
to  think  there  are  but  three,  we  cannot  as  yet  assert  it  positively. 
The  first  radiaU  in  some  i)oints  resemhtc  tlioae  of  Cyalhocrinut, 
being  exceptionally  large  for  the /e'i(Ayo<.Tin/(/a;.    They  haveahon 
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that  nrjran  havinp:  boon  ilisiMiv«re<i.  tlioii(r|]  wc  li.iil  occasion  to 
«XAniin(*  on  this  point  some  reuiarkably  [K'rfeK  9|>ccinu'nrt. 

//••i'i>-'#/  Of*nerir  piatjntt  m. — Body,  wiili  annn  ini'liKliMl.  sli<»rt  ; 
the  fivi»  rays  iHjiii lateral  ;  arms  <Uv*T;»«Mit.  Platan  of  calyx  nn- 
UHually  thin,  and.  as  far  as  the  top  of  thi>  flr.st  ra<1ialH,  forinin«r  a 
basin  or  «h»press<Ml  eup  composed  of  imniitvablo  plates*.  Sui-ceeil- 
int:  plati'A,  thon«;h  connected  laterally,  movabli*. 

UnderbasaU  small,  ncareely  extiMidiii!:r  beyond  the  colnmn. 
I{a*>al*«  much  smaller  than  the  Hrst  radiaU,  all  {H'ntan^nlar  an<l 
of  e<|ual.  size.  Kadials  three  to  four  by  five.  First  radials  <'oni- 
paratively  much  larcjer  than  in  any  other  ;;enns  of  this  family; 
articulating  face  concave,  and  occupying;  less  than  oiii*dialf  the 
width  I'f  the  plate;  the  u[i|M*r  inar«^iiis  on  )>oth  sidcH  of  the  s«*ar 
nearly  sirai'^ht,  almost  horizontal,  seareely  int1i'ct«'d,  and  ftupport- 
iivji  the  interradial  portions  whi<'h  are  rarely  preserved,  leaving 
in  tltvir  place,  in  the  tonsil,  a  wide,  opon  spare  K'twefu  the  rays. 
Sfei»nil  and  third  radials  "^liort,  oflni  lliriMj  or  four  tin»es  wider 
than  hii;h.  lunulate,  resting;  in  the  ronrnvitv  of  tlic  priTi'tlini; 
plati* ;  thr  bifurcatin*;  plait*  altiiost  triMMixular.  Siireeedinjx  «»r«lrr 
f»f  |il:itrs  ronstruclrd  like  those  of  ! ht-  arm,  only  lari^rr,  all  i»f 
thiMii  nuieh  wider  tlian  hii*h,  roui>ilc<l  dh  tlu*  b:irk,  with  distinct 
waiiii:^  sutures  showiuLj  d«'i'p  sinunsitii's  wlh-n  the  amis  :ire 
clo-i-d,  and  indicntiui:  a  »;n-:it  inohility  in  thrsr  pint-*.  Arms 
di\«TL:*'tit.  tapriin.;  ;^r:idu:diy;  piunul.'e  unkuMWu.  No  ititcna- 
d«:il-  ti»  tlir  top  «if  tlu'  first  radiaU,  but  the  snecn  ilini:  ra«li:ds,  :iiid 
proh:ilt|y  thf  lir^it  [>la!t?  uf  thr  next  ordrr,  e«imHM-trd  by  an  iutrr- 
railial  iiiteixuinciit.  the  true  nature  of  wliirh  has  tntt  be«'n  fullv 
a«<*«*r^:iiiii'<1.  InMiii^  pri>Ii:ibly  ?«iiiiilar  to  th:it  in  '/'•/./'•"•r/'<»i.w,  but 
roiiipii<»«-d  iif  hirirrr  platrs.  Coliiinu  roniitl.  tiiirk,  eoinposril  nrar 
till-  ralvx  of  nnri'MW  ioints. 

Only  twi»  >)NTivs  an*  kiiiiwn.  and  both  an*  from  the  liurlin;^ton 
liiiii-**toni* :  — 

Ss?.*^    IlipUroerinui  arborvuf  Winiin-n      On.l    K«<p    Iilini>i>,  vul.  ?.  i>.  l.v*.  y\,  4, 

fii(    s.      I.iiwrr  llurliii;;tiiii  liiiir^l        lliirliii.*l>iii,  Inw.-i 
1*4**    ]llpUro«rlBat  Wachimuthi  Mi-rk  fniJ  W.-nh      (T\|f»r  tUm  ^fnui  )     I'm. 
i-r«i|    Arail.  N«i    >ri    I'liilit  .  p   :UI  .   alii'i  <U<i|    llrp   Illinuif,  tuI.  v.  p.  4^b, 
|>i.  3,  fig    I       l'|>|irr  IturliKgiiMi  luiienl       lluriiiigttin,  luwa. 
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11   BHO?A100BIinlB  DOT.  (Ml. 
(f<*aU(,  K  club,  iiftnt,  a  lily.) 

Schultze,  in  his  Monogr.  il.  Echinml.  d.  Eifl.  Kalkea,  p.  39,  de- 
scril>C!i  «  form  un<1er  the  iinme  of  Taxocrinun  gracilis,  which  is 
very  interesting:,  inasmucli  as  it  combines,  to  some  ezteot,  the 
cliaractei's  of  several  families.  There  ure  only  five  arms,  which 
remain  simple  throughout  their  entire  length,  forming  a  straight 
line  with  the  radials — a  pccniiarity  found  in  no  other  genus  of  the 
Ichlhyocri'idse.  This  attracted  the  attention  of  Schultze,  who 
siiggeetetl  either  a  modiflL-ation  of  the  genua  Taxocrimu,  so  as  to 
admit  this  sjieoiee,  or  the  recognition  of  a  new  genu*.  In  the 
former  protmsition  we  cannot  concur,  as  it  seems  to  an  we  must 
adroit  such  peculiarities  as  exist  in  this  species  to  be  generic  di*- 
Itnctions,  or  throw  all  forma  of  the  Ichlhyocrinidte  into  a  aingle 
genus.  As  to  this  genus,  wo  even  entertain  some  doubts  whether 
it  l>eIonga  to  the  same  family. 

Our  genus  Rtiopalocrinun,  with  S.  (  Taxocr.)  graritin  Scholtie, 
as  type,  agrees  in  geoeral  form  rather  with  CupretMcrinut,  Sym- 
bathiH-rinuf  and  Ora;>Aiocrinu«— representing  as  many  distinct 
families — than  with  2i].rocrinux  ,■  but  it  differs  from  all  of  them  ia 
having  a  series  of  email  plates  incloseil  between  the  rays.  Theee 
platex,  which  Schultze  calls  "  interbrachials,"  fill  up.  according  U> 
his  <leacription,  '*the  intermediate  spaces  to  the  top  of  the  second 
radials."  being  thus  included  within  the  botly.  If  we  were  sore 
that  this  was  the  case,  we  should,  notwithstanding  the  siraptc 
wiihout  fae^ilatiot 
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course  wouM  remove  J»fiopalo<*n'nu8  from  the  Ichthijoorinidte^ 
ami  bring  it  in  close  relation  witli  siioli  genera  an  SymhathnrrhinH 
aui\  ri:*i/i*rinus^  with  which  it  agrees  in  its  arm  struetnre  an«1  in 
the  narrow  prolK)8ei8,  whieh  probably  cxtendetl  in  those  genera  to 
the  extremities  of  tlie  arms. 

We  propose  the  foUowing  generic*  <1iagnosis:  General  form  of 
body,  inehhling  arms,  sniielavate.  with  bilateral  symmetry;  plates 
heavy.  Uutlerbasals  three,  searet'lv  visible  bevoinl  the  coUimn. 
liasals  five,  fonr  of  them  etpial,  n'gnlarly  pentangular,  the  fifth 
much  higher,  ttecoming  narruwi^r  towanl  the  to[),  trnncat4Ml  aliove 
fc»r  the  aeeommo<lation  of  the  proboseis.  Ka<liaU  plactMl  in  a 
direct  liii6  with  the  arms ;  one  ring  only  eonstitnting  a  part  of  the 
•dliil  body,  all  succeeding  ones  hv  ng  more  or  less  movable  First 
radial  large,  heavy,  the  articulating  fatre  occupying  almost  the 
4-ntirt*  width  of  the  plate,  circular,  facing  slightly  ontwunl,  and 
fKriforated  with  an  o|»ening  which  c<unniunicates  with  the  inte- 
rior l>ody  and  with  a  pas*«:ige  towanl  the  dor«ial  side  of  the  arms. 
Second  radiaU,  or  fir>t  brachial  plat4*s,  wide  but  sliort,  evidently 
lii«*v»ble,  probablv  connected  interradiallv  (between  tlu*  r:»vs)  by 
Muall  |Mi|ygi>nal  plates.  Succeeding  plates  all  of  the  same  width 
nnd  form  as  those  of  the  preceding  ring;  their  height,  however, 
tiiree  or  four  times  greater.  Arms  (he.  siuiph'  throu::hoiit,  and 
ibt^i'lv  resembling  those  of  ^'v/;l^'«//l'>*•r//M^^•.•  len^^th  uiikimwii,  of 
aliiioht  uniform  size  up  to  the  .sixth  plate.  Ainbubicral  furrow 
fiivered  by  two  rows  of  plates  roofed  t(»gcther,  wiih  th<*  median 
line  elevated.  Anal  area  supporting  a  lateral  proboscis  similar 
t'»  that  of  0/iy«7ii#rri»/»M,  but  heavier,  and  prol>at»ly  extemling  up 
t'»  the  top  of  tin*  arujs,  as  in  Sijmfinf/i'tt'rimi.'*,  Intcrradiid  sp:ires 
Apparently  filled  by  very  small,  uneven  polvi^imal  plates  up  to  the 
•»t*i-oi)fl  lirachial.  Coluiuu  lar^i*,  nlu)i>>«t  cylindrical,  and  ctuupo^ed 
<ff  larger  and  snialUT  joints  near  the  body. 

The  only  known  specie*  is  — 

•  |iM4  KhopaloeriauiiprAoilii  s.-hultio.  (Taioor.  KrAoiHi  •'^''^"l*"'  not  Tazoer. 
fra«ilil  Me^k  mid  Worth  )  Moiinj^r  Kohin  ><!.  Kill.  Kulkr*.  |>  31*.  |*l  4, 
l^t   3,  3  a.     I>«V'iai.iu.     Eifcl,  <jeiiu. 


lU 
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Family  II^OTATHOCBINID^. 

The  CysthocrinidK  represent  not  only  one  of  the  largest  but 
also  one  of  the  earliest  groups  of  the  Falieocrinoideft,  and  Ibey 
surriveit  every  other  family  of  that  sub-order. 

J.  S.  Miller,  tlie  author  of  Potiriocrimis  and  Cyathocrinu*,  the 
two  principal  genera,  placed  the  former  among  the  SemiarticnlaUi 
and  the  latter  under  the  Inarticulata,  which  he  nnderstood  to  re- 
present two  distinct  families.  Poleriocrinua,  according  to  bis 
views,  had  the  plates  of  the  calyx  aiticnlating  imperfectly  with 
each  other,  while  the  plates  of  Cyathbcrinus  were  closely  joined 
by  sutures  lined  with  muscular  integument.  It  is  unnecessary  (o 
examine  Miller's  divisions  in  detail,  as  they  are  baaed  upon  theory 
and  incorrect  observation,  as  is  further  shown  by  the  fact  that  un- 
der the  Inarticnlata  he  united  Gyathocrinua  with  Aclinocrinvt, 
Shodocrinua  and  Platycrinus,  which  are  of  course  totally  dis- 
tinct. 

Tbom.  Austin's  classiflcation  (1843,  Rec.  and  Foss.  Crio.)  is 
equally  unsatisfactory.  He  followed  Miller  in  separating  Cyatho- 
crinug  and  Polerxocrinua  into  two  distinut  families,  placing  tiie 
former  among  the  PlatycrinidK,  and  including  therein  Caryocri- 
nus;  aud  Poleriocrinua  with  Syn^athocrinua  among  the  Poterio- 
crinidiB.  The  former  group  is  based  simply  upon  the  presence  of 
but  few  plates  in  the  calyx.  In  the  Poteriocrinide,  according  to 
Austin,  "  the  lower  series  of  plates  surrounding  the  body,  rest  oa 


(IS&S,  LetliBft  Qrogonslidft,  Auh^uIw  III.,  Ptiritxl  I.),  wbo  wont 
to  th«  oppcwito  extreme  by  tiniting  MiUpr's  typicnl  ip«ci«B  of 
CifothoerinuM  wUb  /'uffriocriiiua,  and  placing  tlie  UtUr  wltti 
n*iMcfi>en'nu«,  Homocrtnu*,  Peadracrinut,  MftpU.crinuM,  anil 
TIky*«>iocn'n UM  ntiikT  the  I'oUiriocHniiliv.  It  has  been  pxplnined 
rlaexliura  that  Roomer  adopted  tbv  generic  name  Cifalhocrinat 
Willi  Miller's  Ci/alhocrinu»  lubfrculaiun  as  lype  for  aootbor  ((roup 
of  CrliKildB,  wbicli  boil  beeu  previouitty  sojiaratud  by  Pbillips 
nader  Taxacrinu»,  and  ranged  thew  witb  Ichthyocriniu  and  a 
■unbar  of  otbor  genera  under  tbo  family  Dame  "  Cyatbocrinlds." 
It  will  Ibui  be  imdcraloiHl  lliat  Roomer's  CyalliocHnldic  rcaily 
rrpnavnt  oar  Icbtbyuc-riuidir,  and  bi*  ['uLtiriocrintda:  unr  Cyatho 
criDida>.  He  aiiitol  in  thn  former  an  a8scmlila(;c  of  very  distinct 
gronpa,  and  among  bis  PoterloL-rlnidic  are  found  Mitiipilocrinu*, 
wUeh,  aa  mv  believe,  belong*  to  tbe  leblliyoerinida-,  and  Thyta- 
noerimtu,  whicb  is  distinct  from  any  of  tlieso  families. 

Angelin,  in  bis  ajrsumaUc  arrangement  of  tbe  Gotland  Crlnolda 
(IciiDflgr.  CHd.  Soec.),  very  correctly  plarus  Siiyocrinut,  Etu- 
piroeriHw,  O/Aiornnun,  and  Hotryocrinut  among  Ibe  Cyatbocri- 
■Idc;  liut  OiisMTinua,  wbicb  closely  agrees  iritb  Cyathocrinut, 
\a  baring  ttiree  underbnsals  instead  of  five,  be  clas«es  (a(>- 
ly  on  account  of  tbU  strneiure  alone)  wltb  tbe  Fortteslo- 
We  bare  already,  in  our  introduutory  remnrlcN,  noted 
■Im  dtlHi-nlty  of  i-laaairylng  tbe  genera  according  to  tho  number 
of  proximal  plates,  snd  In  OtMovrinut  we  bave  a  gooil  example 
of  tbia. 

A  cloaa  aati  oomparatira  stn<ly  of  tbe  genera  Cyalhocrinut  and 
/*0ton'ocriNKs  has  coDvinood  us  that,  tboogb  tlie  two  are  very  dis* 
tlnct  geoerioally,  Ibey  ar«,  aa  between  tbemselves  and  in  counec- 
tioa  witli  maoy  otlicr  gt-nn-a,  united  by  very  important  structural 
|Vati)rr«,  and  by  rigbl  ougbt  to  ba  regarded  aa  of  quo  family, 
Tbey  all  agree— 

I.  In  having  large  oral  plate*  aupiKtrting  tbcambulacral  groovaa 
Kod  covering  ttie  ventral  disc,  hut  leaving  an  opening  at  tbe  oral 
oentre,  whleli  la  perfectly  covered  by  tbo  apical  dome  platea. 
Foe4  grooves  along  the  vault  closed  by  two  rows  of  altenuillag 


S.  In  thfl  preaenee  of  a  porous  ventral  sac,  located  posteriorly, 
■dH  eloacd  al  tbe  t»p.  In  whicb  tbe  anal  Hinctious  wen  subonll- 
nal«  U>  otltar  ofltoaa,  imibably  in  connection  with  rvaplratloa  and 


perliaps  reproduction.     Aiiiil  npciitiig  rni-ely  observed,  evidently 
latiTftl — not  poetcrior — and  low  down. 

3.  In  having  tlio  calyx  constnicled  of  only  llirec  rings  of  plat«« 
alternating  with  each  otiicr.  Proximal  or  iimlorbasal  iilslca  »onifr 
times  imt>erfectly  develo|>ed  or  even  wanting ;  tlie  platen  of  tblt 
order  rarely  an(;iiyIoBed.  No  interradiaU,  buL  anal  plattrs  gener- 
ally fonnd  within  tlic  tialyx. 

Theae  are  the  domitinnt  cliaractera  upon  wtiicli  we  propoae  to 
eaUiblieh  the  Cyuthocrinida?  ae  a  family. 

An  attempt  to  enltdivide  thia  family  hy  means  of  difrercncps  in 
the  construction  of  the  anal  area  and  presence  or  abseiiee  of  [iin* 
nulK  into  two  groups,  represented  by  Poti-rioerinus  and  Cyath<h 
crinue,  proved  unsuccessful.  It  is  true  the  two  typical  genen 
arc  well  diBtinguishcd  by  these  characterB,  and  most  genera  from 
the  CnrlKinireToua  might  n-adily  \k  separated  in  this  way ;  but  K 
would  Ik  very  difficult  with  the  Silurian  genera,  in  which  Um 
anal  area  is  imperfectly  develoi>ed.  Such  a  division  miglit  po»' 
sihiy  he  establialied  if  we  had  lieforc  us  the  living  types  Inataml 
of  fossils,  and  it  is  very  likely  that  the  earlier  forms,  which  inclartt 
Ihterocrinut^  locriniis,  Dendrocrinust,  Carabacrinun,  Hybocri- 
nug,  and  Anomabtcrinug,  in  which  the  proximal  plates  or  nnder- 
basals  are  as  yet  very  email  and  scarcely  visihle,  might  also  be 
arranged  in  a  division  by  themselves.  So,  too,  Woudoerinuf, 
Zeacrinus,  BydreiiniQprinu.fi ^  and  Caliocrinun  are  well  charac- 
terized by  their  enormous  bai loon-shaped  ventral  sac ;  and  in  like 
manner  Eirpadit/crinux,  Ei-inocritiug,  and  Slfmmalocrinuii,  by  the 
dwai'fing  of  the  same  oi^an  to  its  miuimuw  sUe,  reiiroent  a 
transition  in  the  direction  of  the  Encrinirla.'.  All  th<t«e  group* 
apparently  have  some  claim  to  bo  classed  indc|>cndcntlT,  but  in 
doing  so  we  should  rather  increase  than  diminish  the  difflcuUlM 
before  us,  and  gain  nothing  in  the  end.  The  genera  are  so  dosvly 
liniied  together,  and  shade  ao  easily  from  one  to  anotbar,  and 
fk'om  one  group  into  another,  that  a  satisfactory  separatiw  I* 
uext  to  imjfOHsililo.  But.  in  order  to  facilitate  tlia  comparative 
study  of  the  genera,  we  have  arranged  them  sysleunliislly  in 
such  a  manner  that  ullted  types  are  brought  together  In  ttiv  onler 
in  wliich  they  pass  into  one  another,  and  wc  arc  conSdent  that 
this  arrangement  will  materially  aaaist  in  the  recognition  of  ifa*  . 
genera.  ~~ 

The  following  is  the  list: — 
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CT  ATHOCRINIDiB. ' 

Kailior  or  embryonic  l^'i^os: — 

1.  //•f'^r-./Ti/i'/Ji  Hall.  4.   //.v'""'/'//'"*  Hillin.trs. 

2.  /■  •TiiiM*  IIhII.  Si|l»::i'niis  If'»iu,„'i'inuH  Hall. 

3.  A'f*mitlhTinut  Mt'fk  i^*  Worth.  5.   DtudrorriuuH  Mall. 

Typical  rvAthocriiiiihu: — 

0.  f'li-tth-^'-iii'm  MKliT.  11.   Op?n'th'riitnM  A!r.:i-lin, 

7.  /.^■7,'^"«'r/i*M«<  Ziiii'l  (J.  MlilliT).  1*2.   />«'r//H'*/-i>«f/'<  Aiii'i-lin. 

8  ffiM^o^n'nu*    Aii;;«'lin.  Snl»:ri'iiiis  Stfifomfui  Aiil'I. 

1*.  -Irif-- ^'iTi*/*'!*  Mci'k  «k  Worth.  lU.  /i'/r^fr/wM  WuchMinnh. 

in.  I'.fit^rinui  l^ynn, 

/^»^■  r I'll T /mum  type: — 

14.   P"ffri'iffinu»  MilliT.  Siih^MUis  Ihriilo^n'uuM 

Subiiriiii**  S,',nihi"^riii'tn  Hull  W.  iV  Spr. 

(iiiiNlitinl  Ity  W.  iV  Spr.).       l."*.    tfr,ij'fii-n-riit't*i\v  Knii.A:  I.fh. 

Sii^;!«'iiu*  /*i/'M»»'ri/»'M  W.  iV  Spr.  Snl»i:ciiU'»  linrn't^rihun 
>\i\i^r'ii\\>  J'ltrfiiflocrinnM  Mi'tk  A:  Wnrili. 

W.  A:  Spr.  Suli::riMi'»  r?)  I'hi'tl^-riwi* 
>»nij;riii|j»  S''ytiilocrihii»  W.  iV  .^pr.  Traut>rliolil. 

'  Mint*  uritiii;:  mir  i'1:i'*HiIinitioii.  PnU'.  /iiii-I  ol'  Mimirli,  wiili  \\  Imiii  \\r 
liaxc  t  \.  )i:in.'t  il  iiiiti'-«  iMlMrilM  il-*  \\\\\\  lie  h:i**  !*<'p:iralt-i|  tlir  ^•imt.i  wliiili 
ni  li:i\f  mull  il  um<|it  ('\  :ii)iMriiiii>hf  iiilD  I'lHir  tiunilii-s.  (  H.ni>i)>u<-li  i1<t 
I't  tti  i  i>  ;•  iikuiiih'.  WW  Litii-MiiiL',  now  in  prf*«*i.) 

.  witluMit  pinnul:!',  ariii<«  niMn-il  with  pi;iti  **. 
'J    (  yniliiMTiiiiii:!'  ^ 

\iith  pinnM!;!'. 
4.   Hi-u*riHTiiii-].'i'    ' 

Wf  •Imilil  v«ii«-t|ii-r  this  ilivisidii  v.\\\  In-  inaiiitaiiifil  |ir.irtirally.      Ueffm 
cr  i,'t»  in  ('i-rlaiiiiv  iii'iri*   r]i»M-lv  ltla!i-il  tu  //f/i 'i-/-f .i /m,  wliii-ji   lir  (Ii'^imimi 

■  at*  I 

lln«h'r  a  *t'paraif  family,  lliaii  In  li  r.'j''i  {•••■•(  ,•'*.  I**  i'  •rri;-  *^  r.'rt*"'rt;u», 
■  li^l  >tfnt:tit->rriu 'if  w\\\i  wliirli  hr  L'luMp-*  it.  'rii>-\aiii1\  jil" /*..f.  ■.  •.•.-in '.*, 
mhiili  Wf  Imvi'  pri)piiiii-<l  In  rail  >' '/,/'f^  •ti ii 'r«,  lia<*  ^iii-li  «-!i>m*  atlliiilii-**  to 
4§r.tjtKi'»rrinu»  that  il  liiiLrlit  wi'll  hi*  tioiihli-il  \\lii'!htr  it  wmiltl  hi'  (*iiii«ii|iTi'(l 
A«  a  4i|lii;f|iiii»  itf  l^nUrinfrinut  tir  Ur'tfi/tittri'tuHn.  If  a  ilivitjnn  i if  the  ('\  A- 
IbiM-rihiilir  nhouhl  ppivr  ihkinihh'.  it  i^niiM  m'ciii  hi  um  iimrr  natural  to  hriiii; 
UfiTfthv-r  iitUnn'rinm  with  llyhocrinu»  ami  AnitiitnlorrinuM,  ami  tn  plaic 
Or.tpM'^riHtta  ami  alHril  Kcm*ra  under  the  l'citrrincri|iiil0 ;  1ml  thin  wtuiM 
Inti  rfi  n*  with  thp  ilivUhin  acconling  to  plnnala.  The  dittcuUira  in  thi* 
way  fif  a  «iiUilvUlnn,  which  we  have  dlMOMtd  al  llBClli  la  our  ffenrml 
rrniarka  i»n  the  family,  tin  not  Mem  to  w  wopoeed 

•rrangmeot  of  our  diatingulalMd  oof 
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Zeacrinus  types- 
Id.   Wooioerintu  lie  Kouinck.  18.  Hydrtionoerinw*  de  Koninck. 
17.  Ztaerinu*  Troost.  BubgeQua(f)  Oalioerinui  WUU. 

Transition  forma  toward  Encrinus: — 
ID.  £upa«Ay«r(nu(  Meek  &  Worth.        31.  Slemmatcerinut  TnaUOtold. 
SO.  Eruoerinui  Heek  &  Wortli. 

Genera  insuflQciently  known  :— 
S3.  Eutpiroerinut  Angelln.  SS.  Paehyoeriavn  Billing. 

SB.  Oaraboerinut  BillinKB.  2S.  Myelciaetylu*  Hall. 

M.   Oyrtidoerinut  Angelin. 

In  some  species  of  Seterocrirnta,  one  of  the  oldest  of  known 
genera,  tbe  underbasals  or  proximal  plates  are  apparentiy  want- 
ing; in  otiiers  they  are  ao  imperfectly  developed  that  Heek  did 
not  think  proper  to  recognize  them  by  the  nsuai  term,  but  called 
tbem  anb-basala.  If  it  happens  that  tlieee  plates  are  absent,  at 
seems  to  be  aomelimes  the  case,  in  species  which  apparently  belong 
to  the  same  genus,  it  would  seem  improper  to  separate  Helena 
crinua  on  that  ground  alone,  and  this  consideration  has  induced 
us' also  to  place  in  this  family,  at  least  for  the  present,  tbe  allied 
genera  Hybocrinua  and  Anomalocrinus,  in  which  as  yet  no  trace 
of  these  plates  has  been  discovered,  but  which  otherwise  have  all 
tbe  characters  of  the  typical  Cyathocrinidie.  The  fkmily  re- 
lations as  to  these  genera  are  not  altogether  clear,  and  it  will  re- 
quire further  study  and  better  material  before  we  can  expect  to 
nnderstand  them  fully.   For  the  present  wc  will  content  ourselves 
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ftpparaiitly  In  llie  Artinocrinid^  au(]  Plutycrliiiilic.  Tltia  might 
have  [uiIuiihI  iu  ui  plitve  Hrlerocrinun  ant)  loerinu*  in  ■  ■C|mrntO 
dIvIsiOD  ftlong  witli  U'jborrinus  oni]  ^noma/oertniia,  wliicli  latter 
two  CTidvutly  b«loii){  to  the  lame  group,  if  tre  )ia<l  not  cliscorcnMl 
tJi«L  III*  akino  ilivoraity  or  iitrui^turc  nppArcntly  vxiittii  in  »{Kirici( 
nf  ABDther  funil}*.  In  all  Penlacrini,  rec«Dt  or  fosail,  tlial  tiave 
L-oinc  under  onr  obacrvation,  Ibe  olrrbi  are  radial  n»d  the  liilffCB 
IntcfTstlial,  viUi  the  Axceplinn  nf  Pfnlavrinun  Johnnoni,  in  wbluli 
Mcmrding  to  Austin's  flgun>  I  tl«c.  and  t'osn.  Crin.,  I'l.  15,  Kig,  L) 
ihs  drrtii  an-  iiituat«d  iDtcrnwIlallf  as  in  locrinui.  Owing  to 
tbU  lDt«re«ting  ooincidenco,  and  iiUo  to  ttie  fat't  thai  in  Itendro- 
crinut,  vhieli  in  innny  ru"pcpl«  tliwely  rvKnttilcs  UrJrrorrintit 
and  ila  aUiw- named  associato,  tliU  columnar  atniDliirp  la  tbn 
•tune  aa  in  a]]  tvplcal  genera,  wc  liare  retained  tbiMe  genera 
br  Ibe  prvaent  in  llila  fAUilly.  We  also  relalu  tlitwe  geoera  lu 
wblcb  Uie  fivn  unilcrliatalN  aro  nit?tamiifpUo«<-d  intu  tiirra,  aain 
Oi*aocrinUM,  contrary  to  Aiigrlin  and  Zittcl,  or  into  a  aingle  plate, 
aa  In  SUmmaioirituts,  provide<l  tiioy  otberwiac  agree  vitti  ttia 
family. 

In  tbaCyatbocrinidn-,  tbeannl  nren,tbougboonstrncte<l  of  com- 
{Mfatlvcly  tew  [ilatoi,  affonlti  moat  Dxcelluiil  generic  divllnclinna  In 
tb«lr  armngvniDnt.  Wo  not«  two  priniii)ial  forma;  tb«  onr,  wbicli 
we  nay  call  the  Poteriocrinua  Torm— as  it  is  best  illustrated  in 
UmI  genus — Is  generally  composed  of  three  plates  In  the  calyx, 
whioti  are  arrangtti  unsymmctrioally  and  lUway*  d<rooi«d  toward 
tlte  rigbl  aid*  vl  tin-  biitiy;  Uio  utlivr,  or  (Jyathitcrinat  anal 
amngeiDcnt,  willi  a  liilateral  syiaraotry,  consists  of  a  single  plattr^ 
wbjob  rests  upon  the  truncatfi  giOHtiirior  basal.  Tim  foruier  imcura 
lo  connmilon  wiUi  regular  |ijiiiiube  along  tbo  arms;  In  the  latter 
tb«  Bna  farrows  aro  covorvd  by  small  aliernato  pleous  and  tb« 
pJtinubB  are  wanting. 

Tliere  is  scarcely  any  dlOlculty  In  referring  all  Oyatbocrlnid», 
I  tlw  Up)>^r  Silurian  to  tbo  close  of  lti«  (Carboniferous,  to  ooo 
a  two  gnmps,  Ibougb  the  nnnl  plates  rary  in  form  niura  or 
I  «ver>-  gi'nu*.  In  grnnrn  fnim  tbn  Lower  tiilurino  thin 
■on  difficult.  Yet  tbero  ii|)(wars  tn  exist  erifn  nmimg  tbo 
rl  in  (■onnt'cllim  with  nil  iitbers,  an  e»*y  Brnilslliiu  wblob 
Lndicntnt  that  Iwlb  fl>rnis  had  very  prolnbty  tbo  same  orixin,  and 
tbal  tlto  later  ones  wore  gnulunlly  d«Telo|)«d  fr'i-  "-  --'i'— 
Sklnritn  tjrp**- 
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Looking  first  at  the  subgenus  TocHniin,  one  of  the  etrife  -^ 
known  rorma  of  Ci'iiioiila,  we  lliii)  the  body  ii))  to  the  top  of  ^K3 
rsdinls  pci'fei'tlyoquil!itcml,nll  boaul  iini)  rndinl  ptntcs  having  ^fcs 
same  form;  but  higher  up  this  symmetry  becomes  dielurbed 
irregiilnril.ies  in  the  diB[)OBition  of  the  brachial  plates.     Tlll^^D  ^mm 
four  l>rftdiinla  in  four  of  tlie  raya,  short  and  all  quadmngnB  ^^ 
while  the  right  posterior  radial  supports  a  peculiar  bifVirc»tm  «^ 
plate  of  the  same  width  as  the  otlier  brachials  aitd  apparcaC-^ 
eimiliirly  articulated.     Its  right  sloping  side  supports  four  bn'* 
chiale,  its  left  a  number  of  large,  heavy,  almost  quadmiigu/»  ^ 
plates,  longitudinally  arranged,  rounded  on  the  back,  whiub  har^^ 
tlie  general  appearance  of  arm  plhtes,  and  sucli  they  have  bm* 
taken   to  be  by  most  authors.     They  are,  however,  platos  of  a 
rather  strong  ventral  sac,  and  extend  to  iu  fidl  length  forming  a 
highly  elevated  ridge  (I'l.  16,  Fig,  3).    Tlie  plates  are  liordrnKi  on 
each  side  by  about  doiil>le  tlieir  number  of  rather  ddicato  pie<v*, 
Altogether  diffei-ent  and  transversely  arr.inguil,  which  ttom  tUuir 
peculiar  elongate  form  and  relative  position  i^semble  pinnnla.-  1w> 
longing  to  an  appendage  that  looks  like  an  arm.     Now  the  qars- 
lion  arises,  what  shall  we  call  the  bifurcating  plate  which  girsa 
rise  bolh  to  the  right  posterior  ray  and  to  the  ventral  tulw*     U 
was  certainly  a  movable  plate,  and  as  we  mentioned  before,  its 
mode  of  articulation  was  evidi^ntly  the  same  ns  that  of  tti«  bra- 
chials. Sh.iU  it  likewise  be  callc^l  a  brachial?  And  again,  wtu  nnt 
the  ventral  tube  here,  and  in  Crinoids  generally,  originKlly  a 
modilied  arm!*  This,  if  true,  would  at  once  explain  why  tbe  niial 
area  leaus  always  toward  the  right  and  never  to  the  left  aitle  of 
the  body.     Is  the  plate,  on  llie  contrary,  an  anal  plate?   If  bo,  th« 
arms  in  that  ray  wnuld  rest  upon  the  base  of  the  probost-is,  wbldi 
is  not  very  probable.    Tliat  it  is  a  bmehial  with  inUtrradial  fnno- 
tluns,  is  illnstrutud  in  other  genera.     In  D  mlrocrtnua,  as  may 
be  seen,  1*1.  16,  Fig.  5,  the  case  is  stibstautially  the  same,  but  la 
that  genlie  a  regular  anal  plate  has  alrvady  apix^red  within  iJie 
calys,  siipporliug  the  venti-al  sac.     Here  four  of  the  radiaU  ar« 
equal  instead  of  four  brachials,  and  the  fifth  is  a  cnmpoumi  plate 
consisting  of  two  successive  plates  of  about  the  form  of  the  simple 
ones,  but  slightly  larger.     Xobody  can  doubt  that  here  both  Iho 
upper  and  lower  sections  of  the  compound  plate,  which  are 
rated  by  a  horixontal  suture,  are  strictly  radial.    Looking,  boi 
at  Uomocrinus,  PI.  16,  Fig.  S,  it  nill  be  found,  nlUiuugb  it 
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>ai  Dendrocrinu*  only  in  baring  the  suture  Iwlween  tbe  sections 
9ht  c»iii[iouD<l  |)lntc  sliiiilng  InsKinil  uf  tiorixunlnl,  Hint  l>y  thU 
SImIT  trifling  altcr&iion.  wkich  rvittiiroil  nn  iDculiQratiun  in  U10 
■~n  iir  construction  of  other  iiUu-n,  tliu  lowi^r  porlloi)  or  tlw 
^  S^nal  i!oni|>oun(l  riulial  iNjcnmc  trnnsrortniHl  into  an  unnt  plate. 
't-»i*  wtM  tllc  Orst  ftt«p  towttnls  a  I'litrrorriaug  anal  arrangeinvnt, 
*k«1  in  Tiu-t  to  coDijilote  ft  requirpil  onljr  the  interpiaition  of  a 
i^i  H  «innll  plate  I  ri  Ifi,  PI);.  T).  In  cunaniiHtiun  uf  tlilal'loaUia 
^*rr  •lipillloanl  that  Difntit-ocriiiun  \n  oiiM'nttally  a  IjOtrcr  Silurian 
Vooui.  that  HnmocrinuM  is  restriL'totl  to  llin  Niagara  ({roup,  and 
t*<M»noerinutt  in  pre-t>mlnvnlly  n  aulionrbi)niferous  form. 

Tlie  alvp  from  Pt.ndrwrinut  to  CunlltixrHnug  (I'l.  Id,  Fig.  0) 
*u  c<iually  itimpir,  and  requireil  only  the  connolidation  of  the 
eonpoond  plate  Into  one,  the  simple  annl  plate  being  already 
ilevel<>|ied  in  IIm  furmor.  Somctimcii,  huircviir.  In  gvneia  wherein 
Mli*n*i>«  the  CyoMwmit iM  anal  arrantfrni-nt  provaiU,  thent  la 
fiiund  atimgaidtt  of  the  aiiiglu  snnl  jilatv  in  soma  apvcivH— .onua- 
tlDnally  onlj  In  a  feir  spCL'ImL'ns,  and  in  liaryrrittu*  and  ilotryo- 
rrinut  almoHt  aa  a  rule — a  tupptemvnlary  anal  pU-oe  obliquely  in- 
larpr>a«<l  toward  the  right  shlo,  standing  as  a  witn<*as  to  the  vom- 
non  origin  of  this  and  all  anal  plates.  That  tUvre  boa  never  been 
otMcrreil  a  'iu^lo  instance  In  whicli  the  anal  area  was  dlrootwl 
towonl  the  K-fl — not  eren  an  abnorninl  case — is  most  signlflcant. 
and  is  stnmg  pvidcnce  in  favor  of  our  opinion,  that  thn  ventral 
wmc  orl;tinBt4.'i)  lu  tbo  right  posterior  ray.  It  prorra  also  that  the 
nwlifttatioas  wUitti  we  have  menlloutii  as  taking  |ilacii  in  the 
family  in  geological  succession,  are  occasionally  found  within  the 
limits  of  n  iienus. 

It  is  K>  he  rcgrtttleil  titat  thn  ventral  sac,  owing  to  Us  position, 
bidden  iB-tWMin  the  arms,  is  no  rarvly  obsurrMt.  A  better  know- 
ledge of  this  organ,  we  haro  nil  doubt,  wonld  onabla  na  tu  base 
D)>on  It  esrrllcnt  gvneriu  dlsUuctlons,  ami  It  might  (terhapa  assist 
iHshing  sntHlivi«ioas  In  tld*  family.  Very  little  is  known, 
.BOO,  of  the  distribution  and  position  of  the  pores  and 
of  tlie  anal  opening,  etc.,  and  nothing  as  to  ita  iotomal 
Isatlon. 

In  tiiv  Iinwer  Silurian  the  ventral  snc  ntiainvd  largo  dimenslona. 
IsatlH)  agp  of  the  Niagara  group,  Upjier  Silurian,  it  hwcama  r«- 
lingular  funn,  In  siune  genera  oolllng  n|ir 
I  IB  all  dliwllnns.    in  Uie  Devonian  and  earlier  8ubo«r> 
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boniferoiis  it  attained  the  maxirnura  in  length,  and  tb«  cyllndriml 
form  prevails,  bnt  tliis  by  ile^jittcs  clinngeil  into  the  club-«lta|)wl 
foi'in,  from  whicli  in  the  aiiccoeding  geological  epochs,  toward  tba 
close  of  the  Sulwarboiiifi'ious,  those  mouslroiiB  balloon-shapni 
sacs  were  developed,  and  with  tlieee,  as  if  a  vulminatiiin  hftti  been 
reached,  the  ffimily  actunlly  lorminatee.  The  few  forms  wbicli 
etill  survive  can  no  longer  bo  eoueiidercd  as  tru«  types  of  tb* 
Cyathoci'inidie.  Tliej-  are  of  a  ty{)G  pi'optietic  of  a  new  famltT 
which  is  soon  to  appenr,  and  of  wliiuli  Sncrinun  Is  the  leuting 
genus.  'I'lie  reaemblnnce  of  Slemntatdcrinun  to  EncrinuK  U  in- 
dei'd  BO  strong  that  one  may  well  hesitate  in  which  of  the  two 
families — CyathocriniOiE  or  Encnnida3 — it  should  be  claue<l. 
Wc  should  probalily  liave  decided  in  favor  of  tlie  lattvr.  If  we  bad 
seen  nny  possibility  of  separating  Slemmatocrinat  from  Evp^ 
chycrinux,  and  Eupachycrinn»  from  Foteriocrinut,  aud  bo  on. 
The  only  real  dltfun-nce  which  wo  notice  between  the  two  is  Uurt 
in  EiiL-rinu*  the  three  rings  of  jtlatca  which  form  the  i-nlyx,  in  tlM 
Cyathocrinida^  constitute  an  almost  flat  disc,  or  so  ahallow  n  cup 
that  there  would  be  no  S[mce  for  a  visceral  cavity  if  oorered  by 
solid  plates,  and,  as  no  trace  of  a  ventral  covering  baa  ecer  been 
observed,  it  is  very  probable  that  EncrinuH  belongs  to  the  Sloma- 
tocrinotdea. 

The  free  lloatini;  AganiriiocTinuii  {Astylocrinu*  Roemnr)  la  aic 
Other  form,  in  regard  to  whicli  doubts  might  bo  cnterlaiaed 
whether  it  ought  not  to  bo  ranlied  with  the  Cyatbocriuidfo.  lu 
younger  singe,  wherein  it  was  jicdiinculnte,  agrees  wdl  In  gfavral 
structure  with  Eupachycrinux,  and  is  very  appropriatfilj'  oalled 
tlie  Cyathocrinoid  form.  We  thinlc  It  better,  however,  lo  separate 
the  genus  by  itself,  as  in  the  case  of  Penlacrinua  and  Camatula, 
and  to  place  it  under  A/Uytocrinidee  in  a  distinct  group. 

Qi^neral  Family  Diagnotig. —  Calyx  composed  of  only  three 
rings  of  plntca  uUci-naling  with  each  other,  each  ring  cum|Kwed 
of  five  plates;  all  succeeding  plates  free.  The  proximal  ring  or 
underbasalfl  not  uufrequenlly  hidden  from  view  by  tiie  column, 
|>erhap8  in  some  cases  wanting,  rarely  anchyluaed  so  as  Lo  form 
three  plates  or  a  single  one.  The  plates  of  the  second  ring  gener- 
ally varying  in  form,  the  posterior  one  frequently  trnucate.  Thu«e 
of  the  third  ring  or  the  radiate,  more  or  less  pentagonal,  the  riglit 
[loaterior  one  often  smaller  on  nccnunt  of  intvrpoa*^  anal  plat^a. 
The  succeeding  order  of  plates  which  have  been  geaenUly  tteug> 
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aated  m  **  frw  nulinli,"  but  for  whicli  we  Iiavc  adopted  the  term 
^  bnuihUl>,"conBi>tsof  one  to  two  or  more  by  flv«i>latcaoDfrhicli 
tbtf  ■rau  origiiuu. 

Arant  aimplfl  ur  branching,  eompurBUvcly  long;  eltlier  proridad 
with  ntber  atrnng  pinnulie,  ftlte mutely  arrntigcl,  or,  in  tbo  nb- 
mmaceot  tfaew,  tbe  ambnUvrftl  {groove  ii  covered  wlib  t«ro  rows 
of  ■]t«ni&t)ng  pieces,  morv  or  Ims  wodgiHt)i»p«d,  ftotuetinie* 
KtroDgty  cD&elform,  and  Interlocking. 

Tbcrc  are  from  one  U>  four  aual  platca  witbfn  tbo  calyx.  Wben 
there  I*  a  ainglc  aniti,  the  aymmoiry  of  the  body  ia  generally  tilla- 
tvral,  bat,  in  ease  of  two  or  tnoi-e,  the  rorm  ia  Irrvgalnr,  bccnnae 
tbe  platea  trnd  oblltjuely  toward  Uie  right  aldo  of  the  body.  The 
anal  pUt««  aupport  a  ventral  snc,  whicb  is  cylindrical,  r^involiitwl, 
dab.  or  tralluon-«liaiH-<l,  and  which  ocoailonally  attalna  immcnav 
proponinna.  Thu  aac  is  bonlon-d  with  rows  of  porea  or  flaaurea; 
lU)  Upper  cxtrvmity  cloaed,  so  far  as  oliscrviHl ;  the  anal  opening 
Iklrral.     Interradinl  platea  proiwr  entlruly  wanting. 

Calyx  Bunuaunte<l  by  five  large  omi  platea,  with  a  central 
o|MtilD(  between  them,  and  Terming  at  their  suttiroa  five  aliallnw 
•(■buUerai  grooves  converging  toward  the  centre.  Central  open- 
ing covered  by  the  apical  dome  plaU-a,  and  tlie  Ave  groov™  arolieil 
orer  by  two  rows  i>r  amnll  immovable  pieces,  altemate'y  armngtnl. 

Colamn  round  or  pcntat;onai. 

The  OyaUiocriuhle  ililTi^r  Trom  the  IchtliyoorlnidM  in  having  a 
•nlid  lafiexlhle  vault,  built  up  of  oral  plates;  In  ]>os*es»iiig  but  a 
•liigU  ntillaj  to  ca«:b  ray ;  and  in  the  abaeuoe  of  lutcrradial  platea. 


(Dlaffnm  PI.  10.  tV  'J- 1 
GsoL  nep.  Nrw  York,  vol.  I,  [i  STH. 
Oeul.  Surv.  Canada.  DrnMlo  IV.  p-  if. 
Un.  ll«k  aod  Wartbca.     Piac  Acad.  StX.  ticl.  ililla..  p  NT. 
IMl   HalL    t4lh  Rrp.  N.  Y.  Stale  Cab.  NaL  Hint,  |i.  2ID. 
tSTS.  Heok.    Qnit.  Sorr.  Ojilo.     Palxmt.,  vol.  I.  p.  B. 

Tba  genua'  Hetemerinut  rarira  from  the  typical  CyatboeHnlilK 
in  aereral  important  [tartieulars :  Srat,  in  the  ap[uin.-nt  aliseiwr  of 
HtMlrthaaali  In  winie  of  tbu  aiHttius ;  second,  in  n-rlain  Irn-gulari- 
tUn  in  111*  radial  )>littea.  In  tlie  former  raajHicl  it  agrom  witit 
J/j/lnicritu*  and  Anomalwrinu*,  in  the  latter  with  DendnteriHttM. 

Th»  ImgolariUta  iu  Iba  radial  paru  aoem  at  Rrat  alglil  lo  bo 
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totnlly  al  variance  with  tlie  demcntfiry  pl&n  of  BtmcLnne  in  t.k« 
family,  as  tlie  calyx  here  appears  to  be  composed  of  oiore  than  Qw 
rniliul  [iliitcB,  some  of  llie  rnya  having  apparently  two  or  uvea  tnon. 
Loolcing  At  Dingrara  PI.  IC,  Fig  3,  sbnwing  the  arrangement  uf 
plates  in  JT.  nimplex  Hall,  it  will  bo  found  that  iu  tlie  anUrior 
and  I'i^ht  i>08t«rior  rnya,  there  are  three  plutes  in  aiiccea»ioii. 
vrlicreas  there  are  four  in  eauli  of  the  otlier  rays.  But  it  will  hr 
also  olieurvcd  that  the  flret  rxiial  plate  in  the  former  is  alKtot 
equal  in  size  to  the  Qrst  tno  plates  combined  in  the  tliriw  otbcc 
rays.  It  is,  therefore,  not  unreasonable  to  anpposc  Hint  tb«  t<rf> 
here  rc|)reseut  a  compouml  plate,  and  are  hontologons  witti  the 
single  radial  in  other  Cyatbocrinidie.  This  interpretation  folly 
restores  the  family  relations,  the  two  succeeding  pUlea  liciiig  umi- 
sidered  as  true  braehinls.  A  similar  construction  exists  in  Den- 
drorrinus,  but  there  only  the  left  posterior  radial  is  com[iouod. 

The  absence  of  underlmsals  in  some  of  the  specieH  is  a  go<«) 
illustration  of  our  vievr  that  the  underhasals  do  not  constitute 
principal  elements  in  the  structure  of  the  PalteocrinoidBS,  bot 
are  merely  the  reeuU  of  growth  and  development  in  geological 
time.  Even  Meek,  who  calls  the  proximal  plates  in  all  olbur 
genera  of  the  CyuthocrinidiB  basals,  substitutes  for  those  of 
Meh-rw-rinus  the  name  "snbhasals." 

Gt^neric  Diagnogig. — Qeneral  form  elongate  and  slender.  Calyx 
small,  subcyliudrical,  tapering  but  slightly  from  tbo-  coliinn 
npwaril. 

Uuderbasala  minute,  in  some  apcciea  almost  uuderclopetl,  and 
apt>earing  externally  as  subtiigonal  points  at  the  lower  ends  of 
the  auiurea  Iteiween  the  basala;  in  some  npecics  appareutly 
wanting  entirely.  Basah  five,  subeqiial,  pentangolar.  Uatlials 
irregular;  some  of  the  rays  differing  from  those  of  oilier  gcn«ra 
iu  having  com|)Oun<l  instead  of  simple  plates,  which  arc  divldetl 
by  horizontal  aulures;  upper  articulating  margin  straight.  TbC 
radials  am  succeeded  by  two  to  four  brachials,  quadrangul 
upper  one  a  bifurcating  plate  and  supporting  the  am 

.\rnis  eomparalively  bmg,  simple  ur  branching,  comi 
singlcjuintBWith  almost  parallel  suture.  Pinnule  heavy,  8] 
alternately  from  every  second  or  third  arm  plate. 

Anala  not  supported  by  the  basnis,  but  resting  u)>on  tbo  upper 
sloping  margins  of  the  a<ljoining  radials.    Tliey  consist  of  s.j 
row  of  plates,  lungituilinnlly  arranged,  the  outer  sid« 
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and  forming  a  prominent  ridge,  which  gives  the  appearance  of  an 
arm. 

The  rentral  sac  in  this  genus  is  but  imperfectly  known,  but  it 
it  apparently  not  so  robust  as  in  JocrinuH.  Column  more  or  less 
pentagonal. 

The  genus  Heterocrinus  is  known  exclusively  f^om  the  Lower 
Sllarian,  and  has  been  foun<l  only  in  America,  unless  Myelodacty- 
luM  (f )  heterocrinus  Angl.,  from  the  Up|>er  Silurian,  belongs  to  it. 

The  following  s|)ecies  have  l)cen  discovered  : — 

lEAt.    Xtttroeriaai  artionlotnt  Billinf^.     Geol.  Rep.  CAnadn,  Dee.  It.  p.  51,  pi. 

4,  fig.  S.     Trenton  Umett.    OtUwa.  Cannda. 
l8iS.    HstMTMr.  OOaftHotlM  Hall.     24th  Rep.  N.  Y.  Bute  Cab.  Nat   Hiet  .  p.  210. 

■bo  Geot  Snrr.  Ohio,  Palvont.,  rol.  i.  p.  3,  pi.  i.  flge.  10  a,  b.     lladtfon 

Elrer  Or.     Cineinnati.  0. 
H.  tOBftrietiit  (Tar.)  eontraetnt  Meek,  1S73.    Geol.  Sarr.  Ohio,  rol.  I.  p. 

4,  pi.  1.  Sg.  11.     Ibid. 
18M.   XttMTOer.  tzilU  Hall.     24th  Rep.  N.  Y   8ute  Cab.  Nat.  llitt.,  p.  213.  pi.  5. 

Sg.  10.     Hadfon  Rirer  Or.     Cincinnati.  0. 
H.  tzUU  (Tar  )  •signal  Meek.  1873.     Geol.  Surr.  Ohio,   Pal.,  rol.  I.  p.  &. 

pi    1.  flg.  12.     Ibid. 
IMS    Xtt^rocr.  hoterodaetylnt  Hall.     (Trpe  of  the  genai.)    Geol.  Rep.  N.  Y.. 

vol  1.  pi.  76,  fig.  11  a-o;  alfo  Gei.l    Sarr.  Ohio,    Pal.,  vol.  1.  p.  12,  pi.  i. 

Sgfl.  I  a,  b  (2  a.  b').     Iludoon  River  Or.     Ohio  and  New  York. 
1859.    Hsiorocr.  invqaalit  Billing*,  Geol.  Rrp.  Canada,   Dee.  iv.  p.  61.  pi.  4,  flg. 

7.     Trenton  lime*t.     Ottawa,  Cnnadn. 
ISM.    Hot«rO€r.  JnTtnit  Hull.     24th  Hep   N.  Y.  Bute  Cab.  Nat.  Iliit..  p   212.  pi. 

b,  flgi.  y,  10;  aIho  Geol.  Hep.  Ohio,  Pul.,  vol.  i.  pi.  i.  Sg*    3  n-«.     llmU  lO 

Rirer  Gr.     Cincinnati,  0. 
1M«  Hotoroer.  laxnt  Hall.    24th  Rep  N.  Y.  State  Cnb.  Nat   Hidt  .  p  211.  pi   6. 

S;.  16  :  al»o  Geol.  Hep.  Ohio,  Pal.  rol.  i   p.  14,  pi    i.  Aga   H  a,  b.     lludion 

Hirer  Gr.     Cincinnati,  0. 
1»4S.    HoUrocr.  timplex  Hall.    Geol.  Hep.  N.  Y..  rol    i.  p.  280.  pi.  7A.  flga.  2  a-d . 

alto  Geol.  8orr.  Ohio.   Pal.,  rol.  i.  p.   7,  pi.  i.  Aga    4.  b  (rt,  7  ').     lludron 

Elver  Gr.     Cincinnati.  0. 
Bfm.  H«t«rO€r.  Canadtniit  Billingii.  18&9.     Geol.  Rep.  Canada,  l>ec.  tr.  p. 

4H,  pi.  4.  ftg    6. 
ISM     H«t«rO€r.  tenalt  Billing*.  Geol    Hep    Cannda.  p.  273;  alao  Deo.  Ir    p   .'*0, 

pi.  4.  Sgt.  6  a,  b.     Trenton  limeitone.     Ottawa  and  Montreal,  Canada. 

2    lOCRIHUS  Hall. 
(Dlfigraiii  PI.  IG,  Fig.  8.) 

1846.    DeK.  New  SfHT.  Crin.  hy  J.  IU11,  p.  5  ;  niatued  iu  1873  in  th<*  24ih 
Rrp.  N.  \.  State  Cnb.  Nnt.  HiHt.,  p.  210. 

Prof.  Hal),  in  re-<U»HC'rihing  IlftertKrinun  tubcra^^u^  Meek  A 
Worlb.  M  UfUrucr,  (f)  i^ulyxo^  made  use  of  the  name  locrinuM 
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for  K  aitbgeniia.  Il  seeme  that  he  was  in  rionbt  whether  locrinua 
BbouUl  be  pluced  with  Belerocrinus  or  Poteriorriniig,  aa  h«  mip- 
posed  these  two  genera  to  be  closely  related.  In  ihii  UiUI  is  cer- 
tninly  in  error,  since  a  close  comparison  iiroves  them  lo  Iw  very 
distinct.  Neither  can  we  conceive  how  such  forms  &»  tocrintis 
craKsux  can  be  referred  to  Iteti^rocrinua,  The  two  differ  ea^en- 
tially  in  the  nnal  nrrangement,  and  in  the  form  and  eonstrarlUin 
of  the  radial  plates,  wliieh  are  perfectly  symmetrical  nnd  sitnpU 
in  the  former,  but  irregular  and  compound  in  the  latter.  Saih 
characters  have  heretofore  always  been  considered  of  genoric  iu- 
portaticc.  and  we  accordingly  adopt  Prof,  ilall's  name  lint  in  a  fnll 
generic  sense,  and  propose  for  the  genus  locrintm  the  following:^ 

Generic  Dingnoti*. — General  appearance  aomewhat  siinilAr  to 
Penlacrin'is;  comparatively  lai^er  than  nrlpfocrintu ;  anna 
longer  and  more  frequently  bifurcating;  calyx  more  broadl^r 
spreading,  and  perfectly  symmetrical  up  to  the  top  of  tlie  nulial*, 
giving  the  form  of  a  short,  inverted,  penlagona!  pyramid  wHIi 
the  five  sides  deeply  concave. 

ITnderlfnsnIs  nndevelope'l.  Bsaals  small,  pentagonaL  R«dUla 
comparatively  large,  strong,  all  pentagonal,  and  of  the  same 
height;  tlieir  upper  margins  truncated  for  nearly  their  entirs 
breadth  for  the  junction  of  the  sucoeediug  piecea.  RmchiaU 
three  to  four  in  each  ray,  the  upper  one  asi'llarj',  and  aupportipg 
the  first  free  division*  of  the  arma.  In  the  right  posterior  ray 
there  is  interposed  between  the  true  brachials  and  radial  plate  s 
pentagonal  bifurcating  piece,  which  Is  evidently  free  and  nonu 
hie  like  the  brachials,  and  of  tlie  same  width.  This  peculiar  plate, 
which  is  truly  radial,  supports  on  its  right  sloping  side  the  uansl 
number  of  brachials,  and  on  the  left  a  row  of  iiuadrangiilar  platra, 
vertically  arranged,  extending  to  the  tips  of  tlic  arms,  and  form- 
ing the  posterior  wall  of  a  large  ventral  tube.  In  estvrnaJ  n\u 
pv.irance  these  plates  resemble  the  brachials  and  arm  plal«s,  only 
they  are  somewiiat  higher  and  not  quite  as  wide;  they  am  gib- 
bous, and  form  an  elevated  ridge,  whicli  causes  this  appcndagv  in 
resemble  an  arm  or  a  branch  of  the  ray,  and  so  it  was  conskletvd 
by  llnll  in  bis  deacrijition  of  Hrterocr,  polyro.  Both  sides  of  the 
mesial  ridge  are  indented  to  accommo«late  other  plnt«ia,  of  wlilch 
there  are  two  to  each  uiediaD  plate,  one  abutting  against  Ibe  nM- 
dle  part,  and  the  other  opposite  the  suture.  These  lateral  platea 
are  delicate,  three  or  four  times  wider  than  high,  and,  like  the  other. 
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lonttltmliDAlljr  arninfceil.  Each  of  tbem  coittoirii  b  rntbcr  deep 
ftaiTuw,  nhidi  In  perfect  HjincimKriii  In  nrrlicil  av«t  by  r  row  of 
wrdfit-AliiitNFd  plitt««  wliicU  Bland  out  proininonUy  sad  appear  vi^ry 
mncb  like  pinnulo!.' 

Am*  biriircaClng  rr«(|Uontly,  ^nvliiiilly  tn|>crlng;  nrm  [iieci.% 
like  the  trvc  raillnlii,  all  projwtlng  nt  the  iipjMjr  edge,  tliorv-bj-  prci- 
durtng  a  anrt  of  itnbrii-ation.     Pinniila;  uiikiiotrii. 

Column  strong,  itJBtinctly  pentagonal,  tlic  lui^les  in  lino  witb 
Um  radial  [ilaUia  »f  ibe  body. 

OfohgicaJ  po*ition.—l.owiir  8llui-lnn. 

The  following  Iwusprctenarv  tboontyoxiuuplesof  tliia  genu*:— 

•lau.    betlaai  atuna    H«k  t  Wortbta.      {BaUrNi.  «r4MUI,  Pne.  Aeal. 

Hit.  (ttl    |>bllk.,  p    I4T :  ■l>o  a>ol    Rfp.  Ill  .  tnl     Itl    f    S».  |d.  4,  tfi. 

1  *-c  ,  aln  TBI.  tj ,  pi    »,  tt   I      FtaJioQ  Ri»[  Or     Oi>*r>,  III. 
•taU.  bar.  nfe«raMa«  Hnk  A  Worihtn     (H«Uro«r.  nbtraMstl,  Proo.  A»a4. 

SU    8cl    rbll*..  p     UH  ,    aliu  Uaul    K*p    lit.,  t<iI.  lil.  p.  3».  pi.  1.  Ifi. 
ta^t  tiM Mnk. Kattroar.  jMrlaot)  tnbcTMiu,  (>>»l  !<an.  Obia,  Pal., 
*>l.  t   p.  15,  pi.  I,  Ban    »  m  b.     Uo-lna  HiT*r  Or      Cbalaaall.  OUa. 
Stu    m*Utttt   'T|  toorlnu  polrao  Halt.  I»M.    Mib  lUp.  N    T.  8t.  Cab 
Kal  nui.   p.  310 


IM 


1-  AVOMALOCannia  MmIi  ami  Wwtbas. 
(Dlagnm  PI.  16.  Pig.  1.) 
(f)   {JitAm'ilMm'NH*;  MmIl  &  Worth.      Vroc.  AcaiL 


NaL  Bd.  PUU.,  p.  HS. 
tlH.  BfhMriitaif  {Anvmaletrinw)  Meek  ft  Woftb.     Geol.  It»p.  III.. 

nil.  III.  p.  RST. 
laMi  duntrri»ti»  Lyon.    Am.  Phitna.  Hnc.,  vol.  xltl.  p.  464. 
im.  vlHMi'ATi'aiw  M««k.     Orol.  Siir*.  Otilo,  Pal.,  tol.  1.  p.  17. 

(TcNrrt'r  lUagtuttiM. — Ooneral  furni  of  Uie  crlnuld  depnaaed, 
calyx  comparatively  targe,  dcpream-d  aiihglolKiM;  lu  form  «X- 
trntvly  im-|{ular,  acarcoly  two  plates  beini;  of  tlie  Mmo  aliape. 

rnd4T)w»nl«  unknown,  and  |>erbnt)a  undoveltiped.  UaaalaDvu, 
aaiall,  anliMiual,  ponta|^inaI,  wider  tbnn  liitili,  partly  bidden  by  tbn 
eolniiiB.  Kailfnia  very  large,  nf  dlTrrno  forma,  aiin|ilo  or  mmponad, 
lk«  Ullcr  dividwl  cither  hurlzonUlly  or  verlirally.     Of  the  com- 

'  It  waa  tri  ilil«  pmillar  ulriirtim  lliai  we  nlltidfJ  In  oar  rrmarki  <>n  Ihia 
bally,  aad  iliv  aliuilATily  In  (hr  apiHTAruirjtxribv  vt-ntntl  aacaoil  thr  arma 
maA  iiinnolr  I*  indeed  moat  airiklng.  If  tlirrn  U  in  nalara  any  indi  UiIdk 
aa  a  maamatailcm  «>f  uac  orfpkn  Into  annttipf,  it  would  anm  tbat  tucli  waa 
Um  tmm  brrr.  Uid  IbU  ma;  tv«il  to  a  Iwlirt  unduralandlnf  of  Uir  rancUooa 
of  ibe  Taainl  tac. 
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pound  plates,  those  that  are  divided  by  horizontal  satures,  occur 
in  similar  raye  ae  in  Hfterocrinus,  being  always  Tound  in  tbe  right 
posterior  and  either  in  the  left  lateral,  or  in  the  anterior  ray.  Tbe 
radials  of  the  remaining  raj's  are  either  simple  or  bisected  verti- 
cally, the  two  halves  taken  together  being  similar  in  form  to  the 
simple  plates.  Tbe  lower  segment  of  the  former  compound  plates 
is  subquadrangular,  the  upj>er  one  axillary  and  pentagonal,  its 
lower  edge  slightly  concave  to  fit  the  convexity  of  the  abutting 
margin  below.  The  rnys  with  simple  radials  liavc  generally  fewer 
brachials  than  those  with  compound  plates,  and  this  gives  to  the 
Criuoid  that  abnormal,  irregulnr  appearance  which  ia  the  most 
characteristic  feature  of  the  genua. 

Arms  divergent  at  their  origin;  long,  slender,  bifurcating  irregn- 
Inrly  several  limes  above,  the  divisions  being  often  of  unequal 
size;  rounded,  and  composed  each  of  a  single  range  of  pieces. 
Pinnulie  strong.  First  anal  plate  resting  transversely  betwe«i 
the  upper  sloping  sides  of  the  posterior  radiala ;  succeeding  plates 
smaller  and  longitudinally  arranged. 

Column  stout,  round,  composed  of  very  thin  discs  or  segments, 
and  having  near  the  base  a  large  pentagonal  opening.  The  ail- 
ments have  the  appearance  of  being  composed  of  numerous  Utile 
anchyloeed  spicula  of  irregular  size  and  form  (Meek). 

Anomalocrinua  has  its  closest  afflnittcs  with  ffelerocrinu«,  to 
which  it  was  referred  in  1^65  by  Meek  and  Worthen  as  a  subgenus. 
Not  so  apparent  are  its  relations  to  Eyboerinus,  with  which  the 
same  authors  afterwards  similarly  comliined  it.  It  certainly  dif- 
slialhv 
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4.  HTBOOBDnn  BilliDgi. 
(Diagram  PI.  16,  Fig.  4.) 

1856.  Geol.  Sorr.  Canada,  p.  274,  and  Dec.  IV.  p.  28. 

( ApioeriniteM  heuchtenherg^  Jlaploerinus  Grewingh,  Jlomoerinut^  p.  p, 
Elchw.,  Birroennui  Volborth,  arc  synonymous.  See  Zitters  Handb.  d. 
Fetiefactenkandc,  p.  850. ) 

Calyx  (irlobular  or  pyriform,  one  side  protuberant ;  composed 
of  5  baaals,  5  radials,  and  2  anal  plates. 

Underliasals  not  o!)8crved,  and  probably  rudimentary.  Basals 
of  equal  size,  pentagonal.  The  next  ring  of  plates  consists  of  a 
large  anal  and  four  of  the  radials,  all  nearly  equal  in  size,  anci 
alternating  regularly  with  the  basnls.  The  anal  plate  is  hexa- 
gonal, its  two  upper  sides  equal,  the  sloping  right  side  sup|>orting 
a  small  radial,  the  left  a  second  anal  plate.  Both  of  these  plates 
are  wider  than  high,  of  alK>ut  the  same  size,  which  is  aboot  one- 
third  that  of  the  plates  below.  They  are  separateil  by  a  Tertical 
suture,  and  rest  by  their  outer  edges  against  the  up|)er  portion  of 
the  adjoining  radials  which  are  octagonal,  while  the  other  two  are 
beptagonal. 

Arms  five,  simple  throughout,  comp<>HC<l  of  rather  heavy  quad- 
rangular joints,  about  as  wi<le  ns  high,  deereni^ing  in  size  nlightly 
Qpward.  Pinnulffi  wanting  The  ambulacrnl  furrow  is  covered 
by  small  alternating  pieces,  about  five  to  each  arm-joint 

Column  round,  small. 

The  uuHvm metrical  form  of  the  calyx,  productMl  by  the  protu- 
berance of  the  |K>sterior  side  ;  the  iH'culiar  |M)Mition  and  small  size 
of  the  right  poaterior  radiaU  and  the  largi*  anal  plate  in  line  with 
tlie  four  larger  radiala,  are  the  most  remurkable  features  of  this 
genus,  and  those  by  which  it  is  easily  n*cognize<].  The  small 
railial  evi<lently  corres|>ondA  to  the  upper  half  of  the  cou)|K)und 
plate  in  DrndnH^rinHH^  while  tin*  lower  half,  which  is  here  appar- 
ently absent,  is  {lerhaps  represented  in  a  portion  of  the  large  un- 
divide<1  anal  plate. 

Oeologivnl  po$i'ion, — Lower  Silurian,  and  so  far  found  only  in 
America. 

The  following  species  have  been  discovered  :— 

1SS6  MjWtriaas  OOaUns  BlUlngi  (typ*  of  th»  k^dqcI,  (Unl.  Parr.  CAnsda,  p  S74  : 
alM  D««ftd«  IV.  p.  SV,  pi.  2.  fl(.  3  a,  b.  TrvDtoo  limtitoo*.  Oiuva, 
CsBiMla. 

20 
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ISte.  EjbMr.  tnmldni  Billlnga.    Ofol.  Sarr.  CbpuIh,  p,  )T&i  alwDMcdalT,  p. 

28,  pi.  i,  Iga.  1  ■-«.    TrenlDD  limHten*.    OtUwa,  Canadk. 
18S>.  Hjbotr.  priitiau  Billtdg).    Oeol.  Sarr.  Caoada,  DMad*  IV.  p.  SI,  pi.  I, 
^  tg.  i  a.    Chair  limntooa.     Hoatraal,  Canada. 


B  Hall. 
Diagram  Fl.  16,  Fig.  5.) 
ISsa.  Dendroerinui  Hall.     Qeol.  Rep.  N.  T.,  vnl.  il.  p.  103. 
1890.  Dendroerinut  BllUnga.    Qeol.  Burv.  Canada.     Decade  IT.  p.  SS. 
1878.  Dendroerinut  (Butigeniuof  Peterioerinmi  Heek.     Qeol.  Sarr.  Otilo, 
P»l.,  TOl.  I.  p.  20, 

A.  Typiwl  fona. 

General  form  of  the  crinoid  elongate  and  slender.  Calyx  ot>- 
conical,  higher  than  wide,  un symmetrical. 

TJuderbasals  five,  similar  in  form,  scarcely  of  medium  size,  hut 
extending  l>eyond  the  column.  Basals  five,  the  largest  plates  in 
the  calyx;  four  of  them  equal,  hexagonal,  the  fifth  or  posterior 
one  hejitagonal,  truncate  above  for  the  support  of  a  large  anal 
plate.  Radials  alternating  with  the  basals  all  around,  simple  in 
four  of  the  rays,  pentagonal  and  of  about  equal  size.  The  riglit 
posterior  radial  is  compound,  divided  by  a  horizontal  suture  into 
two  halves,  which,  taken  together,  have  about  the  form  of  tlie 
simple  plates,  only  slightly  longer.  Brachials  two  to  five,  some 
long  and  narrow,  and  others  short  and  wide.  Anals  one,  sub- 
quad  rang  utar. 

Arms  long,  branching;  ambulacral  furrow  deep.  Pinnule 
wanting. 
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•utare  (wbich  becomes  oblique  in  Homocrinug)^  in  Poteriocrinwn 
it  supports  a  tbini  anal  plate,  and  by  pushing  the  right  radial  to 
one  side  assumes  its  oblique  position  which  it  maintains  through* 
oat  all  genera  of  the  PoteriocrinuH  group;  while  in  the  Cyatha- 
crinuM  group  the  compound  radial  l>ccome9  modi  fled  into  a  single 
plate. 

Geoiiigiral  ponilion. — Lower  Silurian  with  the  exception  of  a 
single  s|)ecies  from  the  Niagara  group. 

The  following  8|>ecie8  are  known  : — 

1654.  Emdroeriant  ssntldaetylnt  Billinf^i.    G»ol.  8arT.  Cad.,  p.  S66;  alio  Dm. 

It.  p.  37.  pi.  3,  Sg.  2  a,  b.     Trenton  limett.     Montreal,  Canada. 
•  IS43.  Dsairoer.  altoraatoi  Hall.    (Potorio«r.  altoraatns.)     Oeol.  Rep.  N.  Y., 

vol.  I.  p.  H3.  pi.  28.  flgt.  1  a-f.     Trenton  limeet.     Middlerille.  New  York. 
*187S.  Otairoor.  aaffvtUtnt  Meek  A  Worth.     (Homocr.  aagutUtut)     Proo. 

Aead.  Nat.  8ei.  Phil.,  p.  30 ;  alio  Geol.  Rep.  111.,  toI.  tI.  p.  492,  pi.  23,  Sg. 

8.     Iladion  RUer  Or.     Illinoiii. 
IMS.  DsaAro«r.  eadneaui  lUU.    (PoUrio«r  (Dandroer.)  eadnotns.)    Deter.  New 

•p.  Crin.  etc  .  p   3;   alio  24tb  Rep.  N.  Y.  St.  Cab.  Nat.   liiat.  1872,  p   208, 

pi.  5.  Sg«.  7.  K;  alio  Oeol.  Sarv.  Ohio,  Pal.,  toI.  I.  p.  2A,  pi.  3,  Sgf.  1  a,  b,  e. 

Iludfon  Rirer  (Ir.     Lebanon.  Ohio. 
1671.  OaadnMr.  CsmI  Meek.     (Poterioer.  (Dandroer.)  CsmI)    Am.  Jonr.  Bel.. 

▼ol.  ii    (3d  »er  )  p.  2V6 ;  aUo  Geol.  Rep.  Ohio.  Pal.,  toI.  i.  p.  28.  pi.  3.  igi. 

3  a,  b.  e.     lludeon  Rirer  Or.     Richmond.  Ind. 
IH72.    Dandroar.  Cinelnnatieiitit  Mrek.     (Poterio:r.  (Bandrocr.)  Cineinnatian- 

gia.)     Proc.  Acad.  Not.  Sci   Phil.,  p.  311':  aUo  (}eol.  Surv.  Ohl>,  Pal.,  vol.  i. 

p.  2A,  pi.  3.  flKn   5  a.  b.     lladnon  River  Or.     Cincinnati,  O. 
I8jd.  Dsadroer-  eoi^agaaa  Rillingn.     Geol.  Sarv.  Can.,  p.  24!»;  alio  Decade  It.  p 

41.  pi    4.  fi;;«.   1  o,  b.  and  2  n,  b.     Trenton  litne«l.     Ottawa,  Canada. 
I8&9.  Dandroer.  eylindrieai  Uillinge.    Geol.  Surv.  Can.,  I>ec.  it.  p.  44,  pi.  3.  flge. 

H  a.  b.     Trenton  hine^t.      Montreol.  Canada. 

IS72.  Dsadroer.  Djari  Meek.     (Potarioar.  (Dandroer.)  Dyari.)    Proe.  Aead  Nat. 

tH'i    Phil.,   p.  314  i   Oeol.  Sorv.  Ohio.  Put  .  vol.  i.  p.   24,  pi.  3,  flgt.  3  a,  b. 

Httdeoa  RiT  Or.     Cinrianati.  O. 
IS43.   Dsndroar.  graailia  Hill.      PoUrioor.  graolUi   Hall,  not  MeCojr.)     Geol. 

Rep.  N   Y  ,  vol.  i.  p    H4.  pi.  '1^,  fi%*.  '2  a-d      Trenton  lineit.     Middlaville, 

N    Y.     Sjrn.  Potarioor.  inbgraoilii  d'OihiKiijr 
isid-  Dsadroar.  gragariat  RillinK*      Orol.  Surv.  fan.,  p.  3<li ;  alao  Dee.  iv.  p. 

.tA.  |»|.  3,  flg«.   I  a,  b,  r      Trenton  liiumt.     Ottawa.  Canada. 
ISSS.    Dsadroar.  Jawatti    UillmKti.     tle<d.   Surv.   Can.,  Dec.   Iv.   p.   43.     Treatoa 

limeet.      Bay  nf  Vjuinte,  Canada 
IS6S.  Dsadroar.  hnmilia  lUllingn.     Grol.  Surv.  Can  .  p.  270;   I>ec.  \w.  p.  39.  pi   3. 

flg.  4.     Trenton  limeet.     Ottawa,  ('an 
If"^.  Oaadrocr.  Utibrachiatnt  Uillingii.     o«ol.  Sorv.  Can.,  p.  270;  ako  Dee.  Iv. 

p  .IV.  pi.  .t.  flg«    3  a,  b,  c.     lludpitn  Kiver  Or.    Charla'ton  Point,  Antlcii»tl 
ISS2.  Dsadroar.  loafidaatylnt   Hall  (Type  i>r  thegenu»>.    Oeol.  Rep.  N.  Y..  vol. 

II.  p.  193,  pi.  4J.  flge.  1   a-k  i  alio  pi.  43,  flge.  7,  a.  b.  Niagara  Or.     Lock- 

port,  N.  Y. 
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Gr.     Oiwrgo,  III. 

*1SST.  DtsdKMT-  p«ljd«at;Iu  Shamatid.  (Homoarina*  palrdfte^lu )  Tnu. 
Ao>d.  8ci.  St.  Lou1>,  tdI.  I.  p.  T8,  pi.  1,  flg.  » ;  mlu  Ocol  SarT.  Ohio  P>I., 
Tol.  I.  p.  S3,  fl.  3.  flg.  0.    BdiIsod  RlTtr  Or.     Richnood.  Ind. 

*1STS.  DandrMT.  poitieu  U&II      (Fotariost.  poitlau.)    S4ih  lUp.  N.   T.  St. 

C*b.  Hst.  Hift,  p.  :oe,  p).  b,  Bgi.  ft  rtnd  6.     Fntrioer.  iDitidner.)  fottiau. 

Htak,    Osol.  BorT.  Ohio,  Pal.,  toI.  1.  p.  13,  pt.  3,  tgi.  1  ■,  b.  e.     UadMB 

Bl*.  Or.  CiDolDDktI.  0. 
IBte.  Dandroer.  probowlftdUtu  Billliiga      Oao).  Sorr.  Can.,  p  MT  j  aim  Dm.  It. 

p.  3B,  pi.  3,  fli^.  3  a-e.    Tnotoa  llmul.     Haslraal.  Can. 
186A.  Dandroor.  mUau  Billtngi.     Qtui.  Ban.  Cnn.,  p.  ITO ;  alio  I>«.  It    p.  41, 

pi.  3,  flgi.  T  a,  b.    Trinlon  limait.    Ottawa,  Can. 
ISftS.  DaodrOOT.  flnllli  Billingi.     GmI.  Snrr.  Csd.,  p.  2IIT;  alto  Dm.  It.  p.  4*. 

TrtDtOD  limait.     OtUwa,  Canada. 
18M.  Dtndrooi.  taner  BllliDg*.    Catatogn*  Fan.  nf  Anticoitl     HudMn  IUt.  St. 

ADlieoitL     HilUr'iCat.     (W*  bare  do  QiaBoa  of  aoopariHO.) 

B.  SnbgfDU  HOHOCEDnrt  Hall. 
(DisgramPl.  16,  Fig.  8.) 
1862.  Qeol.  Rep.  N.  T.,  vol.  it.  p.  185. 

Thefollowing  is  HbU'b  generic  descriptioD  otHomocrinua: "  Crio. 
oidea  liaving  tlie  CKlyces  composed  of  three  series  of  simple  plates, 
eacb  series  consisting  of  five  plates,  sometimes  one  or  more  irreg- 
ular plates  intercalated  between  tUe  scapular  or  third  series  of 
plates  on  one  side ;  arras  proceeding  from  tlie  summit  of  tbe  tliird 
series  of  plates,  without  tentacles."  And  he  says  further:  "Tbe 
Crinoids  constituting  this  genus  have  been  referred  to  Poteriocri- 
C'iju/lioi:riiiii:<,  tUi:  structure  of  wliioli  genera  are  some- 
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both  nodcr  Poteriocrinug,  In  IHGl,  bowuver,  lie  ilodorlliod  Iwo 
Dew  f|icdei  uailer  Humarrinu*,  Troiu  giiwl  •pocimviiN.  Tbcy  arc 
Aot  PaUrioeriniu,  for  llicy  havu  no  |iinnulK>,  nor  Vyatkocrinut, 
for  tbvf  hftvo  an  extra  intcrcalaUnl  (ilate  above  the  iHtsiUs ;  nor 
ZVndrom'nuj  for  tbat  {ilatc  is  not  railiul ;  but  tbeir  ninnitics  are 
Uwcloawt  with  Ibulalter,  Kith  which  lbo>-  agree  in  allpriucipal  chai^ 
ftiTtDri.  Wa  Ihirraroro  r<-g«nl  liomocrinus  as  a  siihgCDUS  uoiler 
D«tnlncrinu»,  aud  propose  the  rolluwiug  duacrlptioii,  with  Uamo- 
crinut  MnpariuM  Hall  an  type: — 

Ocneral  form  anil  arrangcmont  of  platca  like  in  the  typit>al 
ZTnNfrocn'iMj,  except  at  the  poxtcrior  side  where  the  tower  por- 

■  of  the  eoin|)ot)nd  pUte  in  puibed  Bllgbtly  to  ibu  nuir,  tborvby 
sing  a  r«|{ulnr  anal  plaUt  or  aupiiurt  for  tliu  ventral  aac. 
■  in  //nnKN-nnujf  only  tbu  upper  (nirtinn  of  the  coRipoand 
I  i>  a  radial,  and  there  are  two  anal  plates,  one  aubquad- 
nutgular,  b«twMii  tbe  posterior  railiaU,  and  supjiorted  on  tho 
tmncatMl  haoal ;  and  a  Hinaller  one  resting  >>lilii|uely  between  two 
haaaU,  llio  right  raitiftl  and  tbe  uUivr  anal  pluU'. 

Tbo  underbaaala  are  perhaps  projmrtionally  lai^r  tbau  In  Dta- 
dntrtHui.  The  arnid  have  no  piiinula, and  tbia,  tOf[etber  with  lh« 
difl)*n)ul  arrangeineot  of  tbe  anal  platea  furina  the  best  dUliDUtliin 
fnm  PoUrioiTinua.  Tbe  rontral  sac  Is  without  meaial  rUlgo  or 
lAleral  c<wtJi'.     Ccdunin,  ao  far  a*  obaerved,  runiid. 

QtaiogKiU  ponlion,  tU: — Upper  iSduriau  in  Atnorica.  In 
Buropii  fl  lias  been  found  Id  tbo  Devonian. 

Six  «pi-dca  are  known :-~ 
lUI.  tKm««ria»*  •rliairlcai  H<ii     <)*ot.  R.p.  N   Y..  *«l   iL  p.  t»t,  )4.  ||, 
■p    t  a.  k  i    U*n.  IBSU,  PftUrloar.  ■jUadriiB*.  CnrrMl.  LM  tt  M.  T. 
FoH.     XlafvaOr.     Lu<'k|'<rt,  N.  V. 

(Tbe  ■peciinrn*  an-  too  Impcrri'ct  fur  idcntincatioB.j 

•  l««4.  M— stt.  rsilferaU  K»»BT      lll..tn    U*b*rt>a>w>b.,  p.  «l.  p).  I,  tf   1. 

S*k»f.  kstMTlaltU  fasUonnit,  8tM>>lnit*('i  Qt«Kt.  DHiki.  d«  Klhl,  p. 

H.     Hulitr.  rolnlsfriaii*  tailteratli.  Itta*  B«bt*.  d-  IIS.  Kslk,.  p.  IH. 

III.  >,  ■■.  1 1  alw  Sehnllw.  K«t>lowt    Kid.   Ktlk  ,  p.  U,  pi.  1,  df .   I   ■-«  | 


I)*>qalaa      Rifat. 


ralBoBixiitpkU.  kj 


•U.  Hmmt.  pami  Ilkii     OhI  lUp.  R.  V  ,  tal.  II.  p.  isi.  pi  11,  Igi.  I  a,  I 
r«UriMnaajp«r««U*II.ISMI.    (.Vr.  Um  H.  IT.  raM.    ltb|p«mll« 
li,-kp>tL,  H.  r. 
(ProlMbI/  a  Tary  youug  Indivlduat^or  nome  other  aiwwiea.} 
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leei    Hanoar.  proboicldUUi  Ball-    Qaol.  B«p.  V.  Y.,  toI.  IM.  p.  SS,  pi.  81,  ^ 

S4,  2i.     Oriiktn;  •■nditona      CambarlaDd,  Hd. 
ISBl.  HomMr.  MOpklitu  Hall.     {Tjp*  of  tha  gaoag  )     liv>\.  Rap.  N.  T..  t»I.  tit. 

p.  101  pi.  I.  ag«.l-U.     Uwar  nddarbarg.     LItohBald.  M.  X. 

fl.  CTATHOCEDnTB  HiLIer. 

(Diagram  PI.  16,  Fig.  8.) 

eSI.  Hiiler.    A  History  of  ihe  Crinoidea,  p.  83. 

AgSBsiz.     Mem.  de  la  Boc.  de  NeucU.,  vol.  I.  '    * 

1848.  Austin.    Mnoogr.  Bee.  and  Foas.  Crin.,  p.  119. 
[808.  De  EoDJnck  and  Lebon.    Rech.  s.  lei  Clin.  Cark  Belfilque,  p.  81. 
1808.  Hall.    Oeol.  Bdit.  Iowa,  vol.  t.  pt.  II.  p.  633. 
666.  HMk  and  Wortben.    Oeol.  Rep.  III.,  vol.  II.  p.  173. 
1878.  Meek  and  WorlUen.     Oeol.  Rep.  111.,  toI.  v.  p.  «0. 

1877.  Wacbamutli.     Am,  Jonrn.  8ci.  (AngUBl  No,),  p.  120. 

1878.  Wacbam.  and  Springer.     Proe.  Acad.  Nal,  Sci.  Pbila.,  p.  2.MI. 

Syn.  1839.  Palweerinui  Billinga.    Geol,  Rpp.  Can..  Decade  IV.  p.  94. 

Sjn.  Sphmroerinni  Roemer.  1831.  Boitrige,  z.  foes.  teaaA  ■. 
Rbein,  p.  18. 
Ill  the  TliesaiiruB  Devon ico- Carbon! fcrus,  Dr.  Bigsby  calls  O^m- 
thocrinug  very  appropriately  "  a  genua  full  of  errors."  This  un- 
fortunate condition  is  largely  Oue  to  the  confusion  existiog  among 
Miller's  typical  species,  which  embrace  an  asseinlii^e  of  very  dis- 
tinct types.  It  BecmB  even  doubtful  whether  any  of  hia  specie* 
can  be  properly  ranked  witbin  the  genus,  and  this  would  nataralljr 
suggest  the  question  whether  Ci/athocrinu»,  as  Roomer  lias  aog- 
gested,  ought  not  to  be  given  up  altogether.  We  are  of  opinion^ 
however,  that  the  genus  ought  to  stand,  and  that  it  can  be  ao 
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wbicb  OdtilfnaH  niftile  tlio  ty|>a  of  Vrolalorrinui,  4.  C.  quirniaan- 
gularit,  wlilcb  biw  been  iTnictHiiil  lo  be  n  J'-^friocrinut.  As  a 
proor  linw  imlrlliiitc  wiia  Millvr'n  i:'>r>cc|>timi  of  Uil'  genua,  it  tn»jr 
fc«  Dot«<l  tbiit  three  of  the  f'ltir  aifecicM  ara  of  lUntinct  fatniliM, 
wfailt  h»  htniBelf  ptftces  PnitiHocrinua  anooiig  the  Semi nr tic ii lata, 
and  Ctfotkocrinu*  ftoiong  tb«  IimrllculAlA. 

C  ptanuii  it,  tbrrcforv,  tiio  only  aiiccin  tiiai  iieotl  bo  cnftaiilorOd 
with  rcfcrenoo  to  Cijathoerinut.  TIic  "ptivia"  bnH  tlie  typicfti 
■■aeer  abapc,  witb  a  Biib|teutanKiitar  pcrfontion.  There  are  Qve 
**  coalala,"  four  of  tbpin  bexngonal,  tbi'  flIlU  vrilb  a  trununtwi  aupi^ 
rior  niarfhn ;  "  wspulre"  of  mmilnr  form  to  tlioac  iu  Potrrx^crinun, 
bariiiff  alao  a  horseshoo-Kko  inipn>8«ioii,  with  a  transvorae  perfo- 
rated ri(tf;«  for  tlie  rocepUoD  of  tlie  flrat  arm  Joint  I  brachial),  awl 
wkioli  i*  ■iiecMHl«»l  l>.v  a  cuneiform  bifunnliuK  plnl«.  Th«'  arm* 
(or  haniU  of  Millvri  bifarcatu  wtvcrnl  timva,  ami  tbsrv  ara  aix 
fiogvn  to  ancb  divivion  of  Iha  ray,  which  are  all  Intlaculatsil  on 
mllemmta  ndet.  Hero  af{ai»  in  mt^ntionetl  a  aiiiftlo  (anal)  titat« 
latttqMMed  ttetwecn  the  railialH  nr  >' M-apula!,"  ami  thia  plata  is 
plMw)  upon  the  trnnrato  costal  (baMl).  The  description  applii-a 
wall  g«Dorica]ly  to  a  larpc  nnmbor  of  spcites  wlilch  have  been  re. 
fcmd  Ui  Ci/alhocrinut,  ililfcrlnK,  liowcvor,  in  tlie  pinnulaln  (t«n- 
laralabHl )  anna.  A'of  une  ut  thow  B|KK-k'a  hat  over  Iwcn  foand 
mth  piiinulK,  tbou]{h  we  have  examined  with  refcreucic  to  Uila 
p€i)iit  a  lar|{«  naiabor  of  aiMHilua,  and  nomc  moat  iwrfvot  a[i«cimeue. 
In  which  tli«  coverlntc  of  tliu  ambulacra]  furrow  i»  beautifully  ex- 
pnaid  all  along  tbe  arm,  ami  In  which  it  aeoma  certain  that  if  thi^y 
bail  b«ca  provided  with  pinnuls,  Uieav  or^na  would  havo  been 
A  almllar  covering  haa  been  found,  with  alight  motll- 
I,  Iq  tbrfe  or  fmir  otitrr  g<-ncra  of  the  Cyalhocrinidw,  but 
Btver  tn  ajwcica  with  pinnulip,  ami  thia  aiiggettA  the  idi-a  that 
tJtfy  may  nut  i-xiat  in  llioae  geni'ra.  We  Uicrefore  conaider  tlie 
pnmtavK  or  abaenoe  uf  pJiinula;  of  ttcuerlu  imitortauce,  and  do  not 
bcalUlv  to  aay  that  if  Mdler'a  Vyalhocrinu*  ptanut  had  pionuls, 
It  eaanot  be  claiiifled  with  apev-lea  lit  which  the^u  orgaua  aro 
waniiRg;  and  w«  alao  fe^l  aaaured.  fVum  analugy,  that  If  thia  waa 
tlM  cue  in  (7.  planiin,  it  will  bu  fonnd  to  pnaaoM  more  than  on* 
anal  plat«  In  thu  (*jilyx.  and  prove  to  tm  a  triiv  Potirriocnnyt. 

Ifilkr  llgiirra  Ihret^  apecimena  of  thia  apecles.  Fi)[.  1  repr*. 
■Ml«  an  entire  a|Ki'lwcii|  with  a  piece  of  culuun  and  perAwl 
■raw;  the  uina  btmiiob  off  from  Ibo  acoond  brachial,  and  ora 


301  FBOOEiDiNOs  or  THE  ACADiMT  or  [1879. 

long,  comtM>sed  of  wedge-form  ptatee,  which  give  off  on  alternate 
sides  h  row  of  strong  pinnulee,  such  as  are  found  in  Poteriocritiu*. 
The  specimen  shows  one  side  and  partly  the  anterior  of  the  body, 
for  the  ray  at  the  extreme  riglit  has  apparently  more  brachials 
tlian  the  otiier  four,  which  is  a  very  common  occurrence  in  Pole- 
riocrimis.  Anal  plates  are  not  visible  in  the  specimen,  being 
probably  iml>edded  in  the  rock.  The  second  specimen.  Fig.  28, 
is  not  sufQcieiitly  intelligible.  The  posterior  side  is  shown,  bat 
the  arrangement  of  the  anal  portion  is  so  obscure  that  it  gives  no 
information  whatever.  The  form  of  the  calyx  is  like  PoleHocri- 
nus,  subconical,  and  resembling  Fig.  1. 

The  third  specimen.  Figs.  2^  aud  30,  from  the  Ashmolean  col- 
lection of  Oxford,  gives  only  the  calyx,  but  this  is  eufflcient  to 
show  tbnt  it  is  an  entirely  different  form  from  tbat  represented  by 
Figs.  1  and  28.  The  position  of  the  plates,  the  form  of  the  calyx 
with  strongly  convex  sides,  the  ]>eculiar  articulating  facet  of  the 
first  radials,  their  proportions,  and  the  arrangement  of  the  anal 
area,  agree  in  every  res{>ect  with  Miller's  generic  diagram,'  and 
with  those  species  which  we  have  mentioned  as  having  no  piD' 
nulse.  On  the  other  hand,  the  first  two  figures  in  the  subconical 
form  of  the  calyx,  in  the  disposition  and  form  of  the  plates,  in 
having  two  additional  brachials  in  the  anterior  ray,  in  the  preaeace 
of  pinnulfe,  closely  resemble  Poleriocrinu g.  This  has  induced  ua 
to  consider  the  Ashmolean  specimen  alone'  to  be  Cyalhocrinu* 
planus  and  the  type  of  the  genus,  and  we  pro|>ose  an  amendment 
of  the  generic  formula  so  as  to  admit  only  those  sjiecies  tbat  arc 
■  l)t-st  dia 
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tMlWMn  this  grnuB  and  Poteriocrinua.  Tbe  truncttted  [toiterior 
bsMU,  Uttt  nniuber  ftixl  <IlH|)u<iiiK>ii  <>r  the  Bn«l  plnlri,  nnil  tlm 
rcfTuUr  klUiruaU  nrrenfteiniint  of  littKalit  kixI  rnttlola  arv  mIsu  cx- 
o«ll«nt  clinnioUTS  by  wliicli  Ibo  two  Koncra  may  lio  easily  dialia* 
gnUbotl ;  Imt  not  the  ponstructiun  of  tbe  vault,  nor  Ibo  preaeuce 
orabaenetrof  aB«i>aratebiicfalai>ortua-,a«  AualLnBlii]  DoKoninck 
BDgjEvalnl ;  Ttir  botli  f^pncra  liavi?  a  eimilnr  low  vanlt  with  a  singlo 
apertnrw,  and  in  both  tyjMa  the  vtintral  sac  is  lateral,  stroii);*  and 
nprluhl,  liiBlvail  or  cxtfiiilinK  (rma  the  entire  ■uminlt  Itku  an 
«nonnt>n>  i>rotM>Mis,  aa  it  haa  Iwen  ileai-riboil  by  aevoral  autbora. 
IKi  KiiutDck  and  Lehou  give  the  number  of  anal  platca  at  two  to 
■Ix,  but  ibcrc  iB  rrnlly  hut  one  |>lnto  that  can  be  re^pirtlud  aa  aucb, 
■U  aucnNxling  onv«  rormiag  a  jrart  of  tho  TBnlrnl  sac. 

Uall,  in  order  lo  admit  into  Ci/alhocrinut  such  typos  aa  were 
sftcrwarda  BupaniUnl  iindur  Hanjcrinut,  metitions  in  tbe  luwa  Re- 
port that  ibori?  somi'timea  <K-ciira  in  the  anal  area  a  rather  small 
lDlrrcalat««l  plate;  hut  this,  tbougb  liaving  a  similar  position, 
cannnt  bo  eonaidenxl  idantical  with  the  low«r  anal  plale  of  Pottriih 
criuHB.  Itari/crinua  haa  l<oen  very  generally  aoeeplcd  aa  a  gvous, 
Mu)  aa  the  plaU>  In  i|uusti<jn  lift*  only  been  olntcrved  in  s|»eeioa  of 
tliat  type,  it  uomI  no  longer  be  ftonatdoroil  in  this  oonnoclion. 

Aii|t«lln,  In  the  Iconojfraphia  Orlnoidoorum,  p.  !t^,  mentions  the 
pKBeous  in  Cj/aiJiocrinuM  of  «mall  |)lnnulu^  We  have  already 
Doticrd  this  point  In  the  Introductory  remarks,  and  tliink  wo  have 
pmTcd  that  the  two  altemateruwaofplalea,  there  called  pinnulie, 
mn  marely  plates  which  cover  the  amhulavral  groove  in  thit  arms, 
and  tliixigb  tbey  are,  in  our  o]}inion,  the  homologuea  of  tbe  pin- 
Bubv,  tlwy  are  too  rudimentary  lo  bo  rankeil  as  auch.  Tbe  oover- 
ing  In  Cyo/AocniiUB  /enj/imanu*  Angl.,  from  tho  Silurwn,  con- 
■lata  of  two  rowa  of  Ave  Huccetxtire  platoa  each,  one  row  being 
|[ir«n  oir  from  the  right,  the  itthrr  from  tbe  left  aide  of  the  furrow 
«nd  perfectly  oovrring  it.  In  Ctfalhocr.  /owi'n*)*  0.  &Shum.,  from 
th«  HulK-arboalferona,  thufv  have  Itcoiiolisurved  only  two  aaccesNiva 
plates  arrange))  In  the  same  mnuner.  If  it  could  be  sbowu  that 
tbU  structure  wore  conataut  in  all  Silurian  s|)ocie«  of  VyalhO' 
cn'iiii*,  we  aboold  feel  dis|>o»e<l  to  separate  tbcm  from  their  sub- 
carbunifviou*  rvpreavntatirea,  at  luaMt  suhgenerically,  slueo  in  tbo 
rHuraer  the  arm-Jointa  are  cum|>aral[vtily  ihorter,  tlie  venlrml  tulw 
■triHiger,  and  tham  Is  bttaidea  a  |)ecnllnr  diiritrcnoe  in  the  gvnural 
babttna  of  th«  tWo  wblcli  l«  not  eaaily  expressed. 
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Spharocrinuft  Boemer  is  founded  qpon  Cyalhocrinug  geomelri- 
cus  Ooldfuss,  and  it  litts  all  tbe  characters  of  CyathocrinuM,  not 
only  in  the  constrnction  of  the  calyx,  but  also  of  the  vault,  and 
we  find  a  contraction  of  tbe  body  in  the  arm  regions  in  the  m^or- 
ity  of  its  speciea. 

Palaxcrinus  Billings  is  not  distinct  from  Cyalhocrinua.  The 
conatrucCion  of  the  calyx  is  identical,  and  the  flvecalycinal  grooTee 
radiating  from  the  centre  of  the  abdominal  surface,  which,  accord- 
ing to  Billings,  form  the  principaldistinction,  are  identical  with  the 
ambulacral  grooves  passing  here  as  there  over  the  sutures  of  the 
oral  plates.  CycUhocrinus,  especially  in  its  Lower  Silurian  fortn, 
and  when  (deprived  of  the  arms,  bears  the  closest  relation  to  some 
forms  of  the  Blastoids  on  one  side,  and  tbe  Pentacrinoid  Imrva 
on  the  other.    We  firopose  the  following: — 

Reoised  Generic  Diagnovin:  General  form  of  the  body  with 
arms,  elongate ;  calyx  cyathiform,  usually  with  convex  sides,  in- 
cur^-ing  toward  the  upper  margin,  and,  therefore,  subgloboee  in 
general  outline ;  symmetry  bilateral. 

Underbasals  five,  moderately  large,  of  equal  size,  either  spread 
out  horizontally  or  with  a  slight  upward  curvature.  Basals  large, 
regularly  alternating  with  the  radials,  with  acute  upper  angles,  ex- 
cept the  posterior  one  which  is  truncate  for  tliesupimrt  of  a  single 
anal  plate.  Radials  one  by  five,  as  large  or  larger  than  the  basals, 
incurving  toward  the  vault.  Articulating  facet  rarely  occupying 
more  than  one-half  the  width  of  the  plate — often  less  than  one-third 
—and  one  fourth  to  one-third  its  height.   It  is  on  the  exterior  of  tbe 
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tlie  pinnule  and  in  the  structure  of  the  ambulacral  groove,  which, 
instead  of  those  ap|)endagC9,  is  provided  with  two  rows  of  from 
two  to  0ve  successive  movable  plates,  alternately  arranged  on 
op|)osite  sides,  by  means  of  which  the  furrow  could  be  opened  to 
the  surrounding  element,  or  Hhut  otf  from  it. 

Anal  plate  one,  resting  upon  the  superior  edge  of  the  truncated 
basal  and  between  two  radials.  None  of  the  8uccee<ling  plates  in 
the  series  are  embraced  in  the  calyx  ;  they  are  much  smaller  and 
form  a  part  of  the  ventral  sac. 

Tlie  vault  is  com|>osed  of  five  large  oral  plates,  Joining  later- 
ally, which  fit  in  between  the  inflected  margins  of  the  two  radial 
plates,  leaving  in  the  oral  centre  an  o|>en  space,  which  in  perfect 
•peoimens  is  completely  covered  Uy  the  apical  dome  plates.  The 
food  groove  and  ambulacral  canal  are  also  arched  over  solidly  by 
two  rows  of  alternate  plates  which  connect  with  the  movable 
covering  of  the  arm  furrow.  The  ventral  sac  extends  to  about 
one-half  the  height  of  the  arms,  and  is  composed  of  a  largo  num- 
ber of  small  platcrt  not  so  regularly  arranged  as  in  Pi»fenorrinuit. 
Its  communication  with  the  main  body  internal Iv  in  maintained 
by  means  of  a  passage  pierced  through  the  posterior  oral  plate. 
The  Hac  is  stronger  in  the  Silurian  H|K*cicH,  and  in  them  only  have 
pores  and  slits  Ihhmi  olnervcd. 

Column  round,  with  ulti*rnate  larger  and  smaller  joints  in  its 
up|)er  portion;  central  pansage  Hcarrrly  of  nie<1inn)  size. 

Gt^dtttjit-nl  ifufitinn^  etc. — The  genus  existiMl  in  tlio  Lower  Silu- 
rian, was  well  represt*nt(M]  in  the  Upper  Silurian,  autl  attained  its 
greatest  abundance  in  the  SulK^arboniforons  Hoyond  tht*  age  of 
tbe  Keokuk  limestone  no  traer  of  it  has  Ihm'u  diHcovi*r«*d,  and  to- 
wanl  the  close  of  that  eporh  tho  general  anprrt  of  the  species  un- 
derwent a  marked  changt*,  the  later  species  U'ing  large,  and  the 
arms,  which  l»efore  were  delicate,  beeaine  very  rf>bust  at  the  baites. 
^See  Wachsm.  k  Spr.,  Troe.  Arad.  Nat.  Sei.  Phila.,  187H,  p.  257.) 
Aci*ording  to  Murchison  an<l  others,  CtjtUhtM^rinun  in  represented 
in  the  Permian,  but  nothing  lian  be«'n  diHeovered  upon  wliieh  to 
base  thiM  opinion  U^yond  the  fragnient.s  of  colunniK,  which  affonl 
no  n*iiable  pnN»f.  So  far  as  asoertaiiied  then»  are  4  H|)ecies  from 
tbe  Lower,  ID  from  the  Tpper  Silurian;  a  single  one  from  the 
Hevonian;  2s  from  the  SulK^arboniferoun,  making  in  all  r>;i»pecies, 
of  which  27  have  Iwen  found  in  Kuro|>e,  and  2(>  in  America. 
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18T8.  OTftthMrlnu  ftoinatobn*  AngaUn.     Iconogr.  CriD.  Ssm.,  p.  SS,  (t.  30,  tg.  >. 

Dppsr  Silnr.     Ootlknd,  Bw«d«n. 
18AB.  CjatliDW-  Mi^Utai,   Billing!.     [PU«Mrinu  asfvlfttas.)      0*ol.   Barr. 

Can.,  p.  SSV;  alto  Dae.  It.  pi.  3,  flgi.  t  >,  b.    TnatoB  HdhM.     OltMft, 

1BT8.  Ojathcwr.  alnteMm  AnK<lln.     laanogr.  Crln.  Sbm..  p.  IS,  pi.  t,  tg.  t,  %mt 

pi.  13,  flgi.  10,  11.     Uppar  Silar.     Ootlmnd,  BwadtD. 
183S.    OTttboor.  ulMMOi,  HMk  A  Worth.    Proa.   Aoad.  Kat.  Sel.  PbIL,  p.  IM; 

al(0  Oaol.  Kap.  III.,  toI.  Hi.  p.  fiiO.   Koaknk  llmaat.    Sabaarb.    CrAwTords- 

TilU,  IndUna. 
«]8«t.  OjathoM.  Barriil  Ball.     (FoUrioet.  BarrUL)    Daaa.  Now  Pal.  Crin.,  p.  i ; 

■Ik>  Boat.  Jour.  Nat.  Hiit.,  p.  303.    Lowor  BarliDstOB  Itnaat.    8ab««rb. 

BarlingtoD,  Iowa. 
ISTB.  Cjatho«r.  buydMlrlu    Vaobamatb   *  Bpringfr.     Proo.  Aaad.  Nat.  Sel. 

Phil.,  p.  35T,  pi.  >,  Be-  3.  Uppar  Burlipgton  Piihbod.   Saboarb.     Barliaf- 

toD,  Iowa. 
IS33.  07kthogr.  bnrM  Fhlllipa     Owl.  Torkab.,  toI.  il.  p.  IDB,  pi.  3.  tg.  tt ;  ISO, 

AiutiD,  Hod.  Roo.  A  Tern.  Crtn.,  p.  03.  pi.  7,  3g.  T  a.    SnbaarboBlforoaa. 

Bollaod,  England. 
1S3S.  CT*tlMBr.  ealearatnt  PMIIipa.    Gaol.  Torfcib  ,  p.  108,  pi.  3.  Bg.  33;  ■!•• 

Anatin,  IMS,  Eae.  A  Fata.  Crla  ,  p.  03,  pi.  S,  Itg.  1  a-a.    Sabaarboa.    Eaf- 

land. 
1839.  CTBthaoT.  sapilluto  Pblllipi.     Hnrob.  SUar.  Sjtl.,  p.  371.  pi.  17,  ig.  1 

Uppar  Sllnr.     Dadlaf,  England. 
ISSC.  CyatkotT.  eonlau  Pblllipa,      Gaol.  Tarlith  .  Tol.  11.  pt.  il.  p.  lot.  pi.  3.  Ig 

S7  ;  alio  Aoatin,  1843.  Ba«.  A  Foa*.  Crin.,  p.  64,  pi.  S,  Bgi.  1  a,  b.    Eabearb. 

Bolland,  England. 
ISAB.  OTathoor.  son  Ball.    181b  Hop.  N.  Y  St.  Cab.  Nat.  Hiit..  p.  314,  pL  1 1,  •(§ 

13.  14.    Niag.  group.  D.  Bllnr.    Raoina.  Wlnoniin. 
1833.  OyatliDaT.  dlatortoi  Gilbart.    Phillipi'  G<ol.  Torkab.,  *ol.  il.  p.  lOC,  pi.  3, 

flg.  34.     enbcarb.     Bolland.  Rnglind. 
1S78.  OyaUtoar.  diitcntu    Angl.    leonogr.  Crla.  Boao.,  p.  33,  pi.  3,  if.  6,  •  a. 

Dppar  Silnr.     Qulland,  Swtdan. 
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p.  390,  pi.  26,  fig.  14 ;  MUIIer,  Poterioer,  geometrictit,  Nene  Eohinod,  d. 
Elfl.  Kalkes,  p.  250,  pi.  2,  figs.  4-7,  and  pi.  4,  figs.  1-3.  Sohaltse,  Mon. 
Behinod,  Eifl.  Kalkei.  p.  51,  pi.  5,  fig.  6  a  to  I.  Sohaltse  reoognises  ih« 
following  Tarieties:  rar.,  typus,  pi.  5,  fig.  6  a^  b ;  var.,  reticularis ^  pi.  5, 
flg.  6  f,  i;  rar.,  ornatat  fig.  6  1;  rar.,  ornata  tubereiilata,  fig.  6  k;  rar., 
eonetrUrica,     DeTOolan*.     Eifel,  Germany. 

8jn.  P'dfriocrinui  kemispharieiu,  MUIIer.  Monattber.  d.  Berl  Acad.  d. 
Wisfenich.  1856,  p.  354. 

8/11.  Sphafoer,  siellaius,  Sobnor.     Steininger's  geognoft.   Betchr.  d.  Eifel. 
p.  88. 
.  Cyatlioer.  Oileii  Waohsmoth  A  Springer.     Proo.  Acad.  Nat.  Soi.  Phil.,  p. 

259.     Fishbed,  Upper  Barl.  limest.     Saboarb.     Barlington,  Iowa. 
•  Cjrathoor.  glabor   Angelin.     loonogr.  Crin.  Saec,  p.  23,  pi.  23,  figs.  12,  13. 

Upper  8llur.     Gotland,  Sweden. 
>  CftXtLoet.  goniodaotylui  Phillips.    Mureh.  Silor  Syst.,  p.  671,  pi.  17,  fig.  1. 

Upper  8ilar.     Dadley,  England. 
9.  Cyatlioer.  Harrodi  n.  iip.     (For  description  see  note  below.) 

Cjrathoor.  inoipieni  Hall.  Deso.  New  Pal.  Crin.,  p.  5 ;  Bost.  Jonr.  Nat. 
Hist.  1861,  p.  296.     Upper  Barl.  limest.     Suboarb.     Burlington,  Iowa. 

Cjatlu>er.  inonryatni  Angl..  loonogr.  Crin.  Suec,  p.  23,  pi.  24,  fig.  1. 
Upper  Silar.     Gotlnnd. 

CjtMhooT.  loweniii  Owen  k  Shamard.  Joarn.  Acad.  Nat.  Sci.  Phil.  (2d 
ser.)  Tol.  ii-  ;  Geol.  Sarr.  Wise.  Iowa  and  Mii^n.,  p.  501,  pi.  5  a,  figs.  11  a, 
b,  e.     Upper  and  Lower  Barl.  limest.     Subcarb.     Barlington,  Iowa. 

8yn.  C.  divariratus  Hall,  1858.  Geol.  Rep.  Iowa,  vol.  i.  pt  il.  p.  554,  pi.  9, 
fig.  5.     (Toang  specimen.) 

8yn.  C.  malvaeeu*  Hall,  1S58.  Geol.  Rep.  Iowa,  vol.  i.  pt.  il.  p.  554,  pi.  9, 
fig.  4  a,  b.     (Depressed  specimen.) 

8yn.  C.  vimimihs  Hall,  1861.  Desc.  New  Pal.  Crin.,  p.  5;  Bost.  Jour.  Nat. 
Hist.,  p.  209.  (See  Wachsm.  A  Spr.,  Proo.  Acad.  Nat.  Sci.  Phil.  1877,  p. 
256.) 

Cjrathoer.  lamelloiof  White.  Bost.  Joarn.  Nat  Hist.,  p.  504.  Upper  Barl. 
limett.     Snbcarb.     Burlington,  Iowa. 

Cjathoor.  l«Tia  Angelin.  Iconogr.  Crin.  Suec,  p.  23,  pi.  26,  figs.  2,  3.  Up- 
per Silar.     Gotland,  Sweden. 

Cjathoer.  longimanns  Angelin.  loonogr.  Crin.  Suec,  p.  22,  pi.  20,  figs.  4, 
6,  7,  pi.  26,  figs.  4,  5.     Upper  Silur.     Gotland,  Sweden. 

(?)  Cyatlioor.  mammillarii  Phillips.  Geol.  Yorksh.,  vol.  ii.  p.  206,  pi.  3,  fig. 
28;  Austin,  1843,  Rec.  A  Fo«s,  Crin.  p.  64,  pi.  7,  fig.  8  a,  b;  De  Konlnck 
A  Lehon,  1863,  Recherches  s.  I.  Crin.  Cnrb.  Belg.,  p.  82,  pi.  1,  fig.  4.  Sub- 
carboniferous.     Bolland,  England,  and  Visd.  Belgium. 

Cyathoor.  monilifer  Angelin.  Iconogr.  Crin.  Suec.,  p.  23,  pi.  II,  figs.  15, 
15  a.     Upper  Silur.     Gotland,  Sweden. 

Cyathoer.  mnltibraohiatai  Lyon  A  Casslday.  Am.  Jour.  Sci.,  vol.  28.  Keo- 
kuk limest.     Suboarb.     Crawfordsviile,  Indiana. 

Cyathoer.  matioai  Angelin.  Iconogr.  Crin.  Snec,  p.  23,  pi.  21,  figs.  22,  23. 
Upper  Silur.     Gotland,  Sweden. 

(?)  Cyathoer.  ornatna  Phillips.  Geol.  Torkuh.,  pt  ii.  p.  206,  pi.  4,  figs.  36, 
87.     Snbcarboniferons.     Bolland,  EngUnd. 
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IBfll.  CytXhttt,  purlbrMUatui  Hall.     Dcm.  TXm.  PkI.  CiIb.,  p.  S ;  Bo*.  Java. 

Hit.  Bin.,  p.  2<H.     Kaokuk  llmMb     Ssbeub.    Eaekak.  Iowa. 
IBIl.  OrathoOT.  pUnu  Millar.      A  UMotj  of  tb*  CrlnoldM.  p.  M,  Igt.  It,  10 

(hM  Bsa.  1  and  JS) ;    Aaitin,  IMS ;    Rm.  A  FoM,  Ctfn.  p.  »,  pL  T,  ■(«. 

i  i-a.    SBbBarbanifsroDt,    N<u  Briilol,  England. 
18fl3.  (?)  07fttlUMT.  poljxo  Hill.     N*w  ip.  fon.  from  NUgmra  8r.  p.  i;  »ai  tgani 

wUliant  deHTlption,  2Sth  Rap.  N.  T.  Bt.  Cab.  NU.  BbL,  pi.  li,  tft.  10-11. 

Nbgaru  llmatt.    Upper  Silor.     Waldron,  IndUna.     (Tbl«  I*  aTidaallj  Ml 

CyalAaertMni,  hut  lli  gcDario  nlatloDi  euiDOt  b*  aiserUlnad  from  th*  ■■- 

(•rial  irbfob  hM  baas  diioorarrd.} 
ISTO.  Cjathoor.  potorlnm  Maak  *  Werthan.    Proa.  Aaad.  Mat.  Sol.  Phil.,  p.  H; 

Oaol.  Rap.  Ill,  rol.  T.  p.  4SB,  pi.  I!,  fl|.  4.     Eoaknb   UbmI.     Sabewb. 

CrawrordiTilla,  Indiana. 
*1BSS.  Cyatbnor.  pnlahallQi  Billing!.     (PalBOOi.  pnlohalliu.)     Gaol.  Soft.  Cm., 

Dea.  U.  p.  4S.    Iranian  limait.     L.  8<lar.    OtUira,  Can. 
1ST8.  Ojathoar.  ramaiiu  Aigotin.    loanogr.  Crln.  Sum.,  p.  33,  pi.  W,  ■«■.  I-X. 

UpparEllur.     Qatinod,  Ewadan. 
18M.  (?)  CyathMT.  radiattu  EiobwalJ.     (Aploarlnai  ndUtu.)    Ball.  Soe.  da* 

Nat.  daMowou,  p.  lISj  Lathna  Raiilea,  p    &B3,  pi.  31,  flgi.  50  a-^.     Car- 

boniftrooa.    Nanr  Hofdow,  Ruiiia.     (Pacbapi  Pvitriofriumi — tho  SgarM 

DQt  luffloianttj  Inlalligibla.J 

•less,  (^thaer.   rhomblftrBi   Biiiingi.      (Falwoerlmu  TbombUiru.)      OmI. 

Surr.  Can.,  Dta.  Ir.  p.  <5.    Trooton  llmaat.    L.  6ilDr.    OUaira,  Can. 
18«S.  Gyathoar.  rigldai  Wtaii*.    Proa.  Dort    8oo.  Nat.  HIM.,  p.  S.    Lvwar  Bar- 

linglon  llmcil.    Butaarb.     Bnrlin|ton,  Iowa 
18S6.  Cjathoor.  rotandatu  Hall.      Oaol.   Rap.  Iowa,  Tol.  1.  pt.  11.  p.  Hi.  pi.  t. 

flgi.  1  a,  b.     U,par  Durliagton  limut,     Enbaarb.     BarlingtoB,  lova. 
1838.  OyatbaoT.  mgnm  Qaldruu.     Snboarbonlfaroai.     Satonj. 
leea.  O^thoar.  tafTdrdi  Meek  A  Wnrtbaa.      Proa.  Aaad.  Nat  Sol.  Pbll.,  p.  ST  I; 

Oaol.  Rap.  111.,  Tul.   ii.  p    334,  pi.  IT,  flga.  »  a,  b.     Kaakuk  iinaM.     Sab- 

curb.    Tonnmeo. 
•I8SU.  Or*tliDai.  atiiatu  Biliingi.     (Palaeor.  itriatu.)   Oaol.  Sarr.  Can  ,  Da*. 

i>.  p.  2i.  pi.  1.  Ilg  6  a,  b      Cbiij  ilnaat.    Montreal.  Can. 
'.  CTBthoc 
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fTiilAr.  tlip  two  Inwrr  Hu1«*ii  making  H)M»iit  a  rii;lit  aii^lo.  ArticulAtiiij^  scar 
«u-ciipyini;  alNnit  ont'-lliird  llif  w'nltli  of  the  plutr.  Hniuowlint  rmu'avc.  ami 
farin::  i>li!ii|iirly  nutwiinl.  llrarliialn  vary  in;;  from  two  to  Umv  «)r  iiion*  in 
thf  rail.  wiiliT  than  hiirli,  rouiiili-d  on  Hit*  oxtcrior.  the*  nppcr  one  ^ivini; 
ri!*c  In  iwo  main  arms,  cai'li  or\viii«*li  branrlicH  thriT  tinirs. 

Arni^  \*m'^,  lUuTfaMnL;  in  w'uUh  iH  c.-irii  bifnrfation,  very  dfliralc  at  the 
i'.p*>.  fill'  arni-JiiiniH  inrn-asin^  in  Icnjirtii  upwanl.  Ventral  fnrrow  rovi'ml 
liv  (««•  alii-rnalini:  rows  ol'lrom  two  to  ihrrc  pieces.     Anal  plate  nmali. 

SiiitaiT  nl'  plaieH  ornamenteil  l>y  >lr«in^  radiatini;  ri«l);eii.  two  to  each 
rat)i:il.  \%  hi«  li  citnnrct  with  lUn^tr  nt'  the  two  ailjacent  Im^alv  They  are 
ni<i«l  priiiniiieiit  fin  the  latter,  where  they  converge  toward  tlie  miilille  into 
a  niM|«*  %iliirh  |Niinis  downward.  Tiiene  nodcM,  anil  their  «lo\vnward  direc- 
liiin.  ;:ivi-  to  the  siK-ciinen  un  appearance  very  like  Ollit^rinun.  I'nder- 
Lmmiih  ^ntiHiih. 

(  f ijinin  small,  nninil,  coiniMised  of  thin  sn)iN>th  joints,  altcrnatini;  in  size  ; 
ciiitril  pt'rfMruiion  roiiu-I. 

Thi-*  -pt  riesi  i-*  mi>!»t  nearly  nlaied  to  C  himelbt»Ht  White,  of  the  I'pper 
nurliiijiiin  ItuieMinne,  fi(»n)  wliieh  it  ditt'er**  in  the  nninlMT  ami  form  td'  thtr 
arm-.  %\li;ili  in  mir  H|iicir>«  ^uc  roiniilrd.  in»ieail  id*  sharply  ridi:e<l  on  the 
laek  :  III  tip-  •^urfiu-i-  iiiarkinL'**  <>!'  the  ealyx.  and  in  the  ?>iniNith  eolinnn  — 
that  III'  ''    'f 'l»''^•)l'f.«  lieiii;;  heuiilit'ully  sriilptured. 

Tli<  -p'-i  Mr  name  i«i  in  liiiimrnt'  iir.  llarriMl,  of  (*anlon.  Iinl.,  to  whom 
Hi-  Hfi'  Miiii  !i1i-i|  tiir  the  disi'iiVery  :MIi1  ll«*e  iif  ^pel-ill|l•||•«. 

I'i>'>i  iMii  aiiil  I.iir.-iliiy.  Kinknk  limi -iiiiie  ((  raw  fi>rdo\  ille  |)i\ipi<in), 
(   lijtiiii    In  luin;!.  ('••I'll  I  tion^  (if  ('.   Wai  li-<iiiiilh  and  Dr.  llarrml. 

:    LECYTHOCRINUS  /itirl  in<it  Jnh.  MuIIrn. 
!•<"•»*     /.'■  I/.' '.»•.•  li'i    Mii'.l'i.     M-mats'irr.  der  Ihrl.  Akad  .  p.   l!Mi  <!i:i^id 

I  pi>n  :ili  :Oi'i||i:ili>il'<  -ln-t-iliirii  ). 

Im".!',     7'ir  .••<.■.•.*  SrlinlJ/i-.     Ki  liimid.  d.  Kill.  Kiilke-*,  p   MO. 

1»«T'.»    /.•    »/.''i '.T,  ■••*«  /itirl.     Il.indli.  d.  retri'fMcienknnile  mmw  in  pn-H^i. 

rioh-i  1  hi^  i;i-in*ri«'  iiniiif.  .Iiilinniif^  .Miiller  dfM'rilu'd  a  Hprcion 
whii-ji.  ai-c'iilini:  to  Seliidl/r.  iv:i«.  an  almnrinal  *opci'iincii  i^l^  hi<« 
T'lJ  •'  '*•!">  tuinrtH".  ill  till'  •niL:inal  spei'lnirti,  wlii<di  i?*  fii^iirr*! 
}*\  .'^i-IimIi/c,  M<iii.  Kidiitpi'l.  •!.  i!ill  Kalkes.  pi.  I.  !ii;M.  1  h-c.  there 
ale  -i\  r:i>i;:iN  and  srveii  nriiii  :ii  ins,  lM"«itlc*4  «illicr  in'i'L;iil:iritie«4 
in  tlii-  ( ril\  \.  |i!:iinl\  in<lir:ii iiii:   Hfimc  ili^^tiirbaiu'e  in  the  natural 

■  1 

1^1  nM  ill  (d'  I  he  animal. 

Ill  the  .\!ii.  .Iiillin.  Sri..  Sipl.  1  **7T,  mie  id*  Uh  expresHOil  a  ihMilit 
%H  III  7".  hrmrt-n.-*  lu'iiii;  Ji  /'M  •"'»'/»»'"■.  and  we  lia\e  siiiee  lieetiine 
e<in\ihei'i|  that  its  nearest  altinitieH  are  with  t'lfiitfnnriinn  ant] 
fiit^i^ntfinuM,  from  Initli  of  whi«di  it  ditl'erH  in  the  eonsirni-ltoii  id' 
Ihc  eitliiinii,  mill  in  tin*  small  nizeof  ItH  iiiiderhaHaN.  If  the  speeie^ 
|»<inHeH*ieM  llvf  iiiiilerhasHlH,  tin  wc  bvliuve,  it  uiight  t«»  1»e  plaevil 
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SDbgenericaUy  onder  Ct/alhocrinus ;  if  it  h&§  but  three,  ks  Schaltze 
BUppoaed  (tliey  have  not  been  observed),  it  should  be  simiUrly 
ranked  under  Qiseocrinus^  but  at  all  events  under  the  Cjathocri- 
nidffi. 

Generic  Z>ia(7nost a.— General  form  of  the  calyx  cj'athifonn; 
symmetry  bilateral. 

Underbasals  very  small,  entirely  covered  by  the  column,  Uieir 
number  not  ascertained.  Baeals  five,  four  of  them  equal,  the  fifth 
or  posterior  one  witli  the  upper  side  truncate.  Radials  large, 
alternating  with  the  basala;  articulating  faces  concave,  occupj-ing 
one-half  to  two-thii-ds  the  width  of  the  plate.  Brachials  two  to 
four  or  more,  their  number  varying  in  the  different  rays,  as  well 
as  in  different  individuals.  They  are  very  aliort,  the  upper  one 
supporting  on  each  sloping  aide  two  main  arras,  which  divide  on 
the  second  or  third  plate,  each  division  hrancliing  several  timea 
again. 

Arras  long,  composed  of  simple  joints,  and  provided  with  a  dor- 
sal canal'  and  a  deep  ambulacral  furrow.    No  pinnulie. 

Anal  plate  one,  constructed  as  In  Ct/athocrinua  and  resting 
upon  the  truncate  posterior  basal.  Ventral  sac  in  form  of  a  long 
tube,  constructed  of  numerous  very  regular  hexagonal  plates  of 
equal  height,  longitudinally  arranged  in  alternately  wider  and 
narrower  rows. 

The  column,  which  forms  the  best  generic  distinction,  ia  obtusely 
quadrangular,  with  slightly  concave  sides,  and  is  com|K>8ed  of  very 
narrow  joints  of  equal  size,  which  are  penetrated  by  a  large  central 
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triiMwa  >bov«  tb«  itrni  Iuims.  Cnlj-x  loir,  n«fttly  omBmcntetl  by 
nuUfttiDfc  itriie;  sj-mmslry  bilntornl. 

UulubuNlB  lbre«  iD9le&<t  o(  five,  two  or  them  eciual  nDd  twice 
U  Urge  u  the  lliin);  llic  ■mailer  one  plnee<]  autcriorly,  tko 
Kitiim  of  tbe  two  larger  <lirccted  tu  ibo  rcnr.  Thf  plBt4»  Aro  bo 
•nrnagml  tbM  &  bisection  or  the  latter  two  prodiicee  five  equal 
pine*  Kgalorly  ftltemating  with  the  aUL-ceecting  ring  of  baanU. 
B«a«l>  large,  four  or  ibem  ]ientagonal  or  hexagonal  with  aliarp 
lip|wr  angle*,  the  (titb  longer,  hexagonal,  truncate  above.  Raillala 
ivmi-Jiinalr,  largvr  Iban  the  ImmrU,  wiilvr  than  long;  articulating 
Ihett  concave  and  occupying  about  on«-balf  the  wiiltb  of  the  plate. 
Tlin  brachlalfl  coniUt  cither  of  a  single  bifurcating  plate,  which  U 
wider  tbati  long,  pentangular;  or  lu  aoine  apedea  of  two  •dialler 
plate*  which  combinvd  have  about  the  foriD  and  proportions  of 
tbo  alngle  one. 

AriDB  long,  tiifurcatlng,  bmnchea  very  numeroii*  and  of  almoat 
Bairorm  thirlincaa  throughout  their  U-ngth.  TIte  diviaiona  take 
plac*  at  regular  intervals,  but  only  toward  tbo  inner  aide  of  the 
ray,  the  iiuter  or  main  armi  remaining  alralght;  the  Inner  arma 
or  brant'hea  remain  aimplu  or  In  aoniu  caMS  aulMlividc  once  or 
tviee.  Tho  flrat  bifurcation  of  the  ualn  arms  take*  place  upon 
the  first  or  second  plate  above  the  brachials,  tbe  next  and  all  muc- 
cee<Ung  bltVircatlbna  ttnm  each  Aral,  aeeond,  or  fourth  plate,  accrnrd- 
Ing  lo  ■(K-cica.  Arm-Juinla  dlstlnutly  rounded  on  the  exterior, 
with  iMraltrl  auturrs,  rnthi-r  higher  than  wide,  tho  up|ier  margin 
generally  projeiitlng  into  a  bantt  Invloalng  the  lower  port  of  tho 
acxt  pbtle.  The  axdiary  or  bifurcating  plates  the  largest,  with  a 
■har}!  angular  procM>  at  tbiiir  side*  t^twartl  tbo  upper  margin.  No 
lilnuulte.  Arm  furrows  oovrnni  by  two  rows  of  alternate  ptat«a 
wbichhtand  out  prominently  forming  an  vicvated  arcb. 

Anal  plato  one,  whioh  Is  large,  nutting  upon  the  truncate  baial 
umI  aiipportlng  tbn  ventral  aac,  which  baa  tbe  form  of  a  tube.  Tbe 
Inbe  ia  lung,  aometimea  extending  l>eyi>mt  tbe  tipa  of  the  nrnu, 
ratJicr  atrung;  rylindrlral  t-xvept  at  Its  Junction  wltb  tho  mala 
bo«ly,  whore  it  liotujmca  much  ciintrnvted  towartl  ono  aide;  the 
Inner  paaeagi'  elliptic,  almost  linear  in  ita  oroaa  saction.  It  ia 
oompoaed  of  quadrangular  plates  longitudinally  arranged,  learing 
a  deep  ftarrow  betwe«n  tbe  rows  lintHl  w  Ith  flaaurea  wbidi  itenolraie 


Tbtt  cooatmetlun  of  tha  a 
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umit  closely  lesemhlca  that  uf  Cy«. 
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(ftocnnus,  except  that  the  arms  are  recumbent  upon  the  vault.  There 
arc  Ave  oral  plates,  upon  the  sutures  between  which,  and  raised 
above  the  general  level,  the  arm-joitita  are  imbedded,  being  covered 
by  email  alternating  plates  lilie  the  free  arms. 

Column  round,  composed  of  Joints  of  alternating  thickneas. 
Oissocrinus  approaches  nearest  the  Silurian  form  or  Cyathty 
crinus;  indeed  the  form  of  the  calyx  and  the  general  aapect  are 
strikingly  similar.  But  they  differ  in  the  number  of  nnderbasala, 
which  in  this  genus  arc  reduced  to  three.  Angclin  places  Oit*Q- 
on'nus  with  Forbeaiocrinus  &nd  both  undertheTaxocrinidje,  which 
is  certainly  not  a  natural  group.  The  long  slender  proboscis,  the 
singleringofradiais  within  the  calyx, show  clearly  that  this  genus 
belongs  to  the  Cyathocrinidfe. 

Of.ological  pogition^etc. — Upper  Silurian  of  England  and  Sweden, 
so  far  as  known. 

The  following  species  have  been  referred  to  it:— 
183S.  DiiMsiiiiiu  ■rthritleni  Phlllipi.   (Aatinow.  arthritlau),  Monbiwni.  SiUr. 

»3»t.,  p    «74,  pi.  IT,  tf   ^  ■""1  Uorria,  Cat.  Brit.  Fou.,  Ed.  3,  ISM.  p. 

TO.— Skltor.  ISSe.    March.   Silurla,  Ed.  3,  p.  ^3i,  pi.  II.  t^-  1.  ud  ibid. 

Ed.  i;  p.  S12 ;  S*IUr,  18T3,  Cjathost.  ■rtlLrltiau,  Cit.  Cainb.  ud  SUmr. 

FoH.    ID   UdW.   of   Cambtldge.   p.  1Z4.     Angalin.     OUmcf.  Uthritiou, 

laoDogr.  Crla.  Sum.,  p.  10,  pi.  8,  Bgi.  1-3.    UpptrSilqr.     QaUand,  SndaB, 

and  Dadlaj,  Eng. 
1BT8.  Qliaoar.  •laguu  AnK*1in.      laoDogT.  Crin.,8ua.,  p.  10,  pi.  3,  Ig.  6.     Cppar 

Sllar.     Ootland,  Swtden. 
IBT8.   (?)  OliaMr.  mHndMtflu  ADgaUn.     Igonogr.  Orln.  8g«. ,  p,  ID,  pL  18,  If. 

I.     llpptreilur.    Qolland,  Bwedan.  , 

This  species  differs  from  all  others  referred  to  this  geoaa  by 
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9.  ABACHVOCBIinTB  Meek  A  Worthen. 
18M.  Ocol.  Rep.  Illinoit,  vol.  ii.  p.  177. 

The  aliove  uamc,  with  Cfjatfiocrinun/  bulboftus  Hall  as  t^'pe^ 
wa.s  prupoBCMl  by  Meek  and  Wortlion  for  a  little  group  of  CrinoiiU 
which  are  distinguished  by  their  spider  like  ap|>earancc.  The 
calyx  in  these  species,  as  compared  with  the  long  and  rol)U8t  arms, 
is  extn*mely  small,  hemi<tpheriouK  and  forms  a  bull>-like  protul»er- 
ance,  from  which  the  arms  spread  horizontally.  These  characters 
tlistinj^uish  this  form  readily  from  (Jijuthnrrinun^  with  which  it 
otherwise  aj^rees,  and  the  v. a  re  so  remarkable  that  wt*  foci  con- 
strained  to  consider  ArarhnorrinuA  a  distinct  genus,  and  not  a 
nuligenus,  as  suggested  by  its  authors. 

We  had  lately  the  pleasure  of  examining  the  spIentUd  colKi^tions 
of  Hr.  Knapp  in  Louisville,  where  we  found  two  exceeilingly  in- 
ten*j»ting  s|N'ciniens,  representing  tlitrerent  H))ecies  of  this  genus, 
lir>th  new.  In  u\h\  the  arms  arc  lUuKist  closed,  in  the  <»thi*r  »«pread 
out  horizontally,  thus  demonstrating  clearly  that  this  Crinoid  was 
capabh'of  folding  up  its  arms,  and  lirin;:ing  tlifui  to  an  crrrl  posi- 
tion, which  has  liern  doubted  by  Meek  and  Wortlifu,  who  ct>ul<l 
not  concvive  h(»w  an  animal  witli  so  small  a  visceral  cavitv  I'oiild 
have  Hijilicicnt  muscular  power  to  move  su<'li  pouilerous  arm-.  Pr. 
Kn:ipp  kin<lly  permits  us  to  describe  tlic  two  spreies,  wiii<  h  \\ill 
lie  known  as  yl.  A'/Kiy7't  and  A.rxtmsus.  Koenier's  PntmnrmiuH 
/fft/nrnnii^  which  .Meek  and  Wortheu  refer  t«)  t[ii«*  genus,  is  but 
imiHrrfectly  known,  but  we  tlo  not  iloubt  thai  \\\r  rererenee  is 
foriect.  We  also  place  in  this  genus  ('iiafhtH'ritm^t  iptinulafus 
Angelin,  though  it  differs  from  the  other  specie**  in  the  br:tehials, 
which  are  rcbtiicted  to  one  to  <'ach  ray.  We  pri»pose  tlie  ftillnw- 
ing:— 

Ut'nerir  Piiiiiiin.^is, — (':dvx  >er\  small,  rcHcmblini;/  'v'i//*'»'ri/M/x 
in  the  arrangement  ot  the  phitcN,  hut  m<>re  depres*.cd  ;  b:iH:il  pnr- 
ti<*n  rounded.  Arms  e\ceci|ini:l\  ruhust,  i;enerallv  stretched  out 
hori/.t>ntal!v«  and  arran^eil  ar<Mind  tlic  UmIv.  as  the  aims  in  Js- 
tr*>i»hijtnu  anuiiid  the  di*««*. 

rniierba.sals  five,  small,  apparently  i>f  dtual  si/.e.  l(:i*'als  flve, 
the  |KiHterior  one  truncate.  Kadials  wider  than  high,  articulating 
fM'ar  occupying  almont  the  entire  width  of  the  plate.  an«l  more  or 
le^^  concave.  The  number  f»f  br:iehialH  differs  iu  the  ravs,  as  many 
a*i  fourteen  having  lieen  observed  ;  they  are  cylindrical,  wider  than 
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high,  and  rcBembU  in  form  and  construction  the  Joints  of  the  heary 
arms. 

Anna  long,  ramifying  sereml  times  towards  the  inner  part  of 
the  ray,  the  main  arms  and  branches  scarcely  diminishing  in  size; 
in  fact  the  joints  near  tlie  tips  of  the  arms  are  almost  as  large  as 
the  hracliials.  Both  are  generally  short,  quadrangular,  except  the 
bifurcating  plates,  which  are  comparatively  longer.  Ambnl^rml 
furrow  deep.    Pinnule  wanting. 

Anal  plate  one,  small,  resting  upon  the  truncate  basal,  and  snp- 
porting  a  lateral  tube  which  is  in  line  with  the  arm  bases.  Th« 
ventral  tube  was  evidently  small.  In  A.  Knappi  it  apparently 
rests  directly  upon  the  basal,  or  probably  the  anal  plate  forma  a 
part  of  the  ventral  sac.  The  vault  is  surmounted  by  five  lai^ 
oral  plates — all  other  plates  in  the  dome  unknown. 

Column  round,  of  alternately  larger  and  smaller  joints. 

Geological  J'osition,  etc. — Confined  to  the  Upper  Silurian  and 
Devonian  so  far  as  known,  and  found  both  in  Europe  and  America. 

Tlte  following  species  may  be  referred  to  this  genus: — 

18eo.  AruluieortniLi  tnlbotni  Hill.     iCgatheer.  (?)  iH/ipnu),  I51h  lUp.  H.  T.  BL 
Cab.  Nat.  Hiit,  p.  113,  pi.  1,  flgt.  IS-II.     Upper  Haldarbars,  DtTOB.     Uw- 

iDgtton  Co.,  Etntaeky. 
'ISTd.  AraslmOH.  •zUntiLi  Wacbim.  and  Bpr,     (Saa  deacHptloD  balo*.') 
•  18T8.     (T|  AthIuumt.  fraunUtU  Aagalin.       ( CjratAorr.    grauatattii),    IcoDogi- 

CrlD.  Saao.,  p.  23,  pi.  16,  flga.  1-3      Upper  Silar.     QolJsDd,  Swadan. 
•1870.  Araobaosr.  Eaappi  Wisfam.  A  6pr.     (Sa*  deicrlptloD  b(la>.'} 

■  Araehnoerinv*  ext«n*ut,  n.  sp.  The  body  of  the  only  known  epedmeii 
Is  not  in  a  condlUon  1o  exhibit  BatlBfactorilj  ilie  amngemeot  and  propor- 
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*IIM.   Irilfcmr     idMftmll    lUwaar.       t/^MMrwr.  finfanm^,   fill,    F»a>  of 
Wwl  Tma.,  p.  M.  )il.  4.  Sga.  T  tr-i.  llHk  A  Warlban.  Anttuart.  fiti^ 
farmu.     Qtt>\.  Rap  III.,  >ol.  11.  p.  HI.     lIpp*T  gUitf.    Ttnn. 
Tbi  ftmu  are  unknown  in  this  species. 

(BBdifltJby  W.  &8pr.) 
1687,  Gtol.  Sbtt.  Kmiacky.  vol,  8,  p.  483. 

UbJI— Adruin  SbwU  Pal.  New  Tork,  Vol.  V.,  Purl  11..  p.  6. 
conUining  a  Hot  of  the  Devoninn  fix«iU  ocourring  at  tho  falU  u{ 
tba  Ohio — placed  both  spems  of  Lyoa'a  Vaaoerinua  uader  Cya- 
lAocn'nuf,  in  wbicb  be  woa  apparently  jEutlfled;  fur  Lyon  in  ilc- 
•cribfng  tliv  gi-nuii  failitl  to  [Kiint  out  any  obaracleni  b^'  wblcb  it 
nlgbt  b«  liistinguiitliiM  from  Ci/atluierinus,  uxuopt  perbaps  the 
peculiar  foru  of  tliu  body.  In  bis  generic  desvriptlna  Lyon  meii' 
tioiia  tbv  I'reMDoe  of  only  a  nlugk'  anal  pUlc,  but  at  the  Mtmo  time 
describes  bit  scconil  Mp«cic«  witti  two  anala.  On  examining  the 
original  specimens,  liotb  of  V.  vaUn»  and  F.  aculj«Iu«,  in  tb«  col- 
lection of  Dr.  Knapp,  we  arrived  at  the  condnilon  thai  Lyon  was 
corivct  in  separating  those  apeclea  from  CyolAiK-rtniii',  and  fnrllior- 
noTV,  tbat  they  arc  IntimaUiy  rclalod  to  ceitalu  other  sjvevies 

ana.  BassU  Ui^.  Ur^r  llisn  the  nutiaU,  aoJ  purtlj  inchidnl  wllliln  Ibn 
cnanvlty.  lUdlaUoruncqnsI  *\w — ib<>  posterior  ont-i  ■ninll^r— Mnilliinu- 
laie;  artlcnlaling  H»i  ilrongly  «scsTal«d,  faclDB  outward  anil  almost  dr- 
calif  In  outlint-.  BracLlsIs  tsfj  heavy,  ihrlr  aumber  varying  In  Uic  rayu. 
la  U*e  orlctoal  ipFdnirn  Ibi-  l«fl  poaterlur  ray  bu  rbartpra  brachlaic ;  Uia 
riflu  poUerlnr— TTldpQtly  reciii>prsle>l  and  beo(^'>  p^rliaiN  ant  »bi>w1n|[  Its 
BflniMl  ntndidnn— hs*  rl^bt;  ibo  IniDral  ny>  twi>Wn  tn  (natttra,  and  tlie 
taMtiot  ray  fbnriecn.  Tbf  dni  tutl  only  blfiircailou  vlalMo  In  ili«  ipecl- 
nMM  lakn  plaw  on  Uie  (ccanJ,  third,  or  fo'irtli  p1aU>.  Anui  vrtci.  ImtIpe 
acbi-rwiw  butu  n|«in  tbr  •amir  plan  nt  hi  A.  /jif  fuai.  Arm  Julnti  a*  bcary 
■•  (lie  hracUal*,  ejlinilrtr.al.  much  wider  than  blsh.  wtik  parallel  uiinm, 
aad  wliboiit  plnnuloi.  All  ikeae  plai<-s  *|i|iear  a*  If  c<>n*irlcl(d  In  ihs  mid* 
41a,  UB  aroouat  of  Ibn  Uilckviilns  of  ll«  (ilaln  toward  llir  lulanw.  Anal 
ariaDcammt  ntil  r.lcarly  i)lHd(w-i1  In  itia  specimen,  but  ihrrr  a|i[irafB  to  be 
a  ratlier  laT(«  Utvral  opanlnj^  illreclly  above  tbe  poatfrlnr  basal  aad  be- 
Iweea  two  adjolnlafi  ntillali.  We  can  obserro  no  ipeclal  anal  plale,  and  If 
bwsve  pmrallt  wasfvldcntly  iniall,  aud  jwrhatM  0>riii<r>J  a  part  of  tbe  vcn- 
ml  tvhe.  wblcli  toward  Uui  Anme  !■  •uppurlnl  by  an  i-loDi^le  Inienjrn- 
ifcaprd  otal  plala.  Poor  additional  oral  plate*  of  a  limllar  tarm  cover  tbe 
iwiUal  (Ma.  Apical  dome  plates,  and  tli*  coteilng  nf  tbe  ambutaoral 
ftifmw,  not  pfwread.    Hamlllon  Oioop.     Derimlaii.    Near  Cbarlaaloa, 
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which  kave  been  referred  to  various  genera  and  always  witb  dilB- 
cnlty. 

In  i-ecoiiatructing  the  genua,  we  prefer  to  make  VatiocriniiM  L^ 
oni  (Cyalliocrinug  Lyoni  Hall),  from  Craw  ford  sville,  the  type, 
because  it  is  found  more  perfectly  preserved  in  the  arm  portion ; 
but  vre  scarcely  doubt,  to  judge  Xrova  the  brachials,  as  far  aa  tbey 
are  preserved,  that  the  arms  in  the  Devonian  species  were  coa- 
structed  in  a  like  manner. 

Revised  Generic  Diagnosis. — Calyx  shaped  like  a  low  vase; 
plates  thin.  Underbasals  Bve,  rather  small,  forming  a  regalar 
pentagon.  Basals  large,  almost  as  high  as  wide,  generally  de- 
pressed toward  their  angles,  four  pentagonal  or  hexagonal,  the 
fifth  with  An  additional  side.  Kadials  always  wider  than  bigh, 
the  nppcr  portion  strongly  injected  toward  thi!  dome.  Articiilat* 
ing  facet,  contrave  occupying  about  one-third  of  the  plates,  almost 
circular,  deeply  notched  for  the  ambulacral  groove.  Brachials 
resembling  the  arm  plates,  but  slightly  wider.  In  Vasocr.  Lyoni, 
the  only  species  in  which  their  numlwr  is  perfectly  known,  there 
are  two  by  five  (  T.  valens  bad  at  least  as  many),  with  two  arms 
to  the  ray. 

Arms  long,  moderately  heavy,  tapering  gradually  to  the  tips. 
They  are  simple  throughout,  so  far  as  observed,  but  in  place  of 
branching  they  throw  off  armlets  alternately  from  each  side,  and 
these  branch  once  or  twice,  as  in  Boln/ocrinus  and  Bart/crinut, 
though  they  are  less  robust. 

Anal  area  wide;  anal  plates  generally  two,  rarely  one,  arranged 
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Column  round,  undivided  longitudinally  (except  in  F.  dilata- 
tec) ;  central  perforation  scarcely  of  medium  size. 

This  genus  occupies  a  position  systematically  between  Cyatho- 
crinuB  on  the  one  side  and  Botryocrinus  and  Barycrinua  on  the 
Other.  It  differs  from  Barycrinus  in  the  delicacy  of  its  body  plates, 
in  having  two  brachials  instead  of  one,  in  the  less  robust  arms, 
lUid  in  having  a  round  column  with  a  comparatively  small  and 
•Imply  constructed  passage,  in  contrast  to  the  pentagonal,  divided 
iMrinmn,  and  wide  and  complicated  central  canal  of  that  genus. 
Vrom  BolryocrxnuB  it  differs  in  the  form  of  the  ventral  sac  and 
Ihe  eonstruction  of  the  arms. 

Ofdogical  Position^  etc. — Devonian  and  Subcarboniferous ;  only 
ftNmd  in  America,  save  one  doubtful  species  from  the  Eifel. 

The  following  species  are  considered  as  belonging  here : — 

^IBM.  (DYafoorinut  dilatatui  Sohnltie.  (Poterior.  dilatAtm,  not  Hall  =>  Coe- 
lioer.  dilatatut.)  Mod.  Eohinod.  Eifl.  Kalk.,  p.  49,  pi.  5,  figs.  3,  3  a.  D«- 
ToaUn.    Eifel,  Qermanj^ 

Thi9  species  has  the  column  divided  longitudinall}'^,  and  therein 
qp|yroaches  Barycrinus^  from  which  it  differs  in  having  thin  body 
plaAes,  and  a  form  exactly  as  in  Lyon's  typical  species  V.  valens, 

4M61.  Vafoor.  Lyoni  Hall.  (Cyathoorinut  Lyoni.)  Type  of  the  genus.  Dese. 
New.  Pal.  Grin.,  p.  5;  Bost.  Journ.  Nat.  Hist.,  p.  298.  18A8.  Meek  A 
Wortben.  Baryorinua  Lyoni.  Proc  Aoad.  Nat.  Soi.  PhUa.,  p.  340. 
Keokak  limest.  Saboarb.  CrawfordsTille,  Indiana. 
8yn.  CyatkoerinuM  hexadaetyiust  Lyon  &  Casseday.  1859.  Amer.  Journ. 
8ei.,  p.  74. 

Lyon's  name  has  precedence,  but  being  speciflcally  as  well  as 
generically  incorrect  (sec  note  above),  we  adopt  Prof.  Uall's  later 

tl861.  Yafoor.  maeropleumi  Hall.    (Cyathoor.  maoropleumt.)    Deso.  New.  Pal. 

Orin.,  p.  5;  Bost.  Journ.  Nat.  Hist.,  p.  295.     Meek  A  Wortben,  Soaphiocr. 

9UuropUumi.    Geol.  Rep.  111.,  vol.  t.  p.  412.    Lower  Burl,  limest.    Snboarb. 

Barlington,  Iowa. 
ISftT.  Taaoer.  soalptm  Lyon.     Geol.  Rep.  Ky.,  vol.  iii.  p.  480,  pi.  4,  figs.  3  b-e. ; 

Hall,  1877.  Cyaihocr.  tculptu*.     Pal.  N.  T.,  vol.  r.  (advance  sheet  No.  2) 

p.  0.     Hamilton  Qr.,  Devonian,  above  Hjdraulio  Bed.    Jefferson  Co.,  Ky. 
iSST.  Taaoer.  valeai  Lyon.      Geol.  Hep.  Ky.,  vol.  iii.  p.  485,  pi.  4,  figs.  3,  3  a. 

Hall,  1877.  Cyathoer.  valent.     Pal.  N.  Y.,  vol.  v.   (advance  sheet  No.  2) 

p.  0.    Hamilton  Gr.     Devonian,  above  the  Hydraulic  Bed.    Near  Green* 

TWe,  Ky. 
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II.  OPZIOOBDnil  AagMa. 
1878.  IcoDOgr.  Crin.  Buec,  p.  34. 

In  the  foriG  and  structure  of  the  calyx  this  type  reBembles 
CyathocrinuB,  but  in  the  position  of  the  anna  it  is  like  Arachno- 
crinue,  from  wbicii  it  is  perhaps  only  eubgeuerically  ilistiact. 

UnderbBHals  five,  four  of  medium  size,  equal,  thin,  upper  edges 
meeting  at  right  angles, except  the  fifth  is  truDcated  above.  Radials 
five,  lunulate ;  articulating  surface  deeply  concave,  and  occupying 
almost  tfae  entire  width  of  the  plate.  Brachials  spreading  out 
horizontally,  varying  in  number  from  one  to  four  in  the  different 
rays ;  very  short  but  heavy.     Only  one  anal  plate. 

Arms  directed  downward;  composed  of  Joints  similar  to  the 
brachials,  being,  however,  slightly  narrower  and  longer.  Total 
lengtb  of  arms  unknown.  0.  crolalurug  had  apparently  only  ten 
arms ;  in  the  original  specimen  some  eight  or  nine  arm  Joints  are 
preserved  without  any  signs  of  bifuroation.  Tlie  arm  grooves  are 
rather  narrow,  covered  by  two  rows  of  plates  ;  with  abort  lateral 
grooves  given  off  from  each  side  of  tlie  main  furrow,  within  the 
arm  joints,  similarly  covered,  and  which  are  evidently  recumbent 
pinnulae. 

The  condition  of  the  ventral  sac  is  the  most  remarkable  feature 
of  the  genus.  Instead  of  going  straight  upward,  it  benda  close 
to  the  base,  anil  coils  upon  itself  spirally  twice,  decreasing  io 
thickness  toward  the  upper  end.  It  is  composed  of  regular  rows 
of  hexagonal  plates  alternately  arranged,  with  a  rather  deep 
longitudinal  ridge  bordered  with  fissures  on  eatb  side. 
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A.  Tjfltal  fatal. 
Tbe  ciinoidi  of  tbia  typo  rGaomblo  in  general  form  a  tr«)  with 
many  Imiicbea  and   brutclUcU.     Calyx  »niaU,  oyatttirurm,  nn- 
■ytBiBelrical. 

V UndrrbftUtls  five,  ■lightly  prolubcnint.  Kftsals  five,  three  of 
tlMm  equal,  tbe  other  two  of  Bomowhiit  ditToreDt  rorm,  <luc  to  tb«ir 
mbnlting  agalntt  Ihc  anal  ]>latoa.  Radialn  large,  artiuulaling  *nr- 
(ace  ooacavv,  occupying  inoro  than  thnnvroiirtha  of  thu  wiilcb  of 
tbe  plate.  BrocbiaU  lu«  tlian  onn-balf  thu  size  of  tha  radialn, 
w(d«rthaii  btgli,  tbelr  numbor  varying  Id  the  raya  from  two  to 

Boeb  ray  ii  compoaed  of  two  main  arms  from  which,  through- 
oat  tbelr  entire  length,  spring  two  rowa  of  branches,  ^ven  off  on 
alternate  sIdM  f^om  ovi-ry  nccond  or  third  Joint,  and  which  ex- 
teoit  to  tbe  very  top  of  tbe  apecimvn.  The  secondary  arms  brnncb 
•fain,  tlirowing  off  brancbluts  right  and  left,  which  thi-mselvea 
mnlty,  U1D8  produdug  brancbea  of  a  tbinl  and  fourth  order.  The 
BMin  amu  oro  heavy,  almoat  a»  wide  at  tbe  buM  na  the  broohlala, 
OBd  decrraolng  in  tize  very  grail  ually  toward  tlio  tips.  The  sec- 
ondary branches  are  atjoul  two-thirds  the  sixc  of  tbe  former,  and 
those  of  the  auracoding  orders  arc  slender,  short,  not  rvncbing  to 
tb«  top  of  thn  siH-cinirn.  Tbe  plaius  of  arms  and  brancliL-s  of  cor- 
Mdlng  position,  thronghout  tbe  ipeoimcn,  arc  of  ei|iial  wldtb 

■  belgbt,  thoae  of  the  branches  lielug  relatively  shorter.  At- 
ting  fa4;c  of  arm  joints  and  braidiial*  circular. 

jLnal  platen  two,  arnuiged  a*  in  Ilomocrinut ;  the  lower,  on* 
rtMnboidal.  sitoaleil  between  two  bosaU,  the  right  posterior  radhil 
«i>d  tlie  aeeuad  anal.  The  latter  is  largvr,  similar  In  form  to  tbe 
ndlala,  almost  aa  targe,  and  In  tine  with  (hem.  Ventral  aoo  of 
nwdlum  width,  cum|iosed  uf  very  rcgtdar  hexagonal  plates,  aller> 
twtcly  arranged  in  rowa.  It  is  in  form  of  a  tube,  and  ascends 
almoat  vertlcaUy  to  alwut  one-f>iurth  the  length  of  the  arm,  «her« 
it  boada  obrnptly  towards  the  ixmLorior  aide  and  coil*  u|hiii  itself 
Uks  a  anolL  Anal  apertara  appnruutly  located  anteriorly  at  the 
nry  baae  of  the  tube. 

TauU  comiMMnl  of  a  large  numlMtr  of  small  platea  tbe  exact  or- 
rugemeat  of  which  has  not  been  asuortninnl. 

Cidnmn  ronod,  compuoeal  of  thin  Joints. 

BobyoerintiM  agreea  cloeest  with  ifarycrinus,  to  the  dcscriplloo 
of  wbfcb  we  refer  for  comparison. 
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Oeological  position,  etc. — Known  only  in  the  Upper  Silnriui  of 
Sweden,  where  it  is  representeil  by  the  two  following  Bpeciea: — 

1ST8.  BotTTOOiiiHil  runoilHlmn*  ADgalln.  Iconogr.  Crin.  Sbm  ,  p.  U,  pi.  M, 
flg.  8  md  PI.  13,  tg.  U.    Cp|wr  Bllar.     aodind.  Bwadan. 

ISIH.  Bfltrroor.  aermllnliL  Angflin.  looDagr.  Crln.  Sntc,  p.  U,  pi.  15,  Bg.  S.  u4 
pi.  33,  flgi.  It,  16,  aod  pi.  34,  tg.  t.    Vpftt  Sllar      Qotluid,  Sw*d(s.     _ 

B.  Siibg.Dai  SICYOCBnnra  Aagalin. 
1878.  Iconogr.  Crin.  Suec,  p.  23. 

Sicyocrinua  cuciirbitareuii  Angelin,  the  only  known  species  of 
this  type,  is  so  closely  related  to  Bolryocrinus  that  wc  think  it 
should  be  placed  thereunder  as  a  eubgcnus.  The  calyx,  in  form 
and  arrangement  of  plates,  is  alike  in  both,  and  even  the  arms  and 
ventral  sac  are  constructed  apon  the  saro&plau,  but  which  is  dif- 
ferently executed. 

In  Sicyocrinua  there  are  five  single  anna,  in  place  of  five  pain, 
which  give  off  branches  from  one  side  onlj',  and  not  alternately 
from  both  sides  as  in  the  typical  form.  The  branches,  which  are 
represented  up  to  the  fourth  order,  diverge  from  the  arm  at  a  less 
angle,  and  those  of  the  third  and  fourth  orders  are  comparatively 
longer.  The  brachials,  as  well  as  the  arm  joints  throughout  the 
branches,  are  from  two  to  tliroe  and  even  fonr  times  longer  tbao 
wide,  and  have  a  deep  ambulacral  furrow.  Tiie  ventral  sac,  as  id 
Bolryocrinug,  first  ascends,  then  turns  abruptly  toward  the  pos- 
terior side,  and  bends  until  its  extremity  points  downwards.  It 
is  now  very  remarkable  that  the  portion  of  the  tube  which  is  bent 
over  is  not  only  firmly  attaciied  exteriorly  to  the  lower  part  by  a 


tnm*  In  tbii  Brst  plnco  tlio  species  arc  moro  robust,  having 
tlildier  anii  more  ponili^rous  |ilHt«a  which  form  a  more  shallow 
cap.  TlM>y  also  differ  in  having  gf  ni'rally  a»  extra  qiiwinuiguUr 
mnal  piec«,  which  Is  iDs4>rte<l  toward  the  right  lower  margin  of  the 
oUkcr  anal,  ami  altbongh  it  is  oftQii  very  emftll,  and  In  aome  raro 
BamtM  rotirvly  wanting,  It  l»  characteriBtie  as  a  rule,  while  such  a 
platv  B*vcr  oocnrs  in  ( "y a/ft -icn  nun.  A  laoro  conmtant  ditrorenpc 
ta  nlworrable  in  tho  brachials,  nhich  are  proportionally  shorter 
and  WMler,  particularly  the  Drsl  one,  which  often  prosenta an  almost 
Itmtar  apjwa ranee.  In  CijiUhmrinuji  the  number  or  bracliinls  Is 
very  irregular,  but  In  Han/'^rinut,  without  exception,  it  lit  fixed  at 
two.  The  best  moans  of  distinction,  however,  is  afforded  by  the 
arots,  which  in  Oari/rrinuK  are  composed  of  rather  short,  l>o«ry, 
roDO(l»<l  pioeua,  willi  very  imrrow  ambulacml  grooves,  while  Cyn- 
tAornnw*  has  rather  slt-ndi-r  arm*  nntl  wide,  deep  furrow*.  Tbe 
arms  also  insti>ad  of  rcffularly  dichotomizing,  no  aa  to  furra  equal 
dl«ialou«,  are  siniido  In  Uarynnaa  and  give  ofT  armlets  at  rvgaUr 
ialervala.  The  oolumn  in  tliis  geuiis  ta  almoHi  unique  in  lis  con- 
■Iruetion,  and  very  distinct  from  that  of  CyatUurrtnut.  It  la  not 
only  stouter  and  aubpcntngonal,  hut  la  divided  longitudinally  Into 
fiva  sentions,  nnd  lias  a  large,  highly  organized  »-ntr«l  canal. 

BQiyrrittUK  has  Its  closest  slllnlties  with  /loltyijcriuiia  AngL, 

srltb  which  It  agrees  III  the  general  constructinn  of  the  anna  and 

In  tlHt  anal  arrangement,  but  from  which  it  is  easily  distinguinlied 

by  Ita  maaalvolxidy  platea,  the  numbor  and  proportion  of  Ita  bra- 

Ja.and  by  Uie  column. 

^^■HjlMnr-  piaynoiin.—GitaiBni   tnrxa  of  the  calyx  basin  or  low 

^^^^Hiped  ;  often  attaining  a  gigantic  alze  ;  ptaies  massive,  muro 

^HHHlH  glbbona  or  pniiu Iterant.     Surface  coarsely    corrugated, 

SfWiiiUteil.  or  stJiatml,  with  fretinenlly  a  dcpntasion  at  eadi  uigl« 

Iwtween  the  plates. 

ViMlerbasala  Ave,  of  lesa  thnn  medium  slsc,  fiiDy  one-half  extend- 
ing Iwyond  tlw  column,  their  (MtntH  in  form  of  littU  triangles  bent 
npsranl. 

BasAla  targe,  three  of  them — ■ometimes  four— bexagonol,  the 
etiier  two  heplsgonal.  lUdial*  Ovo,  very  uneiiual  In  size,  the 
rigitt  )io«tertor  nnd  often  tho  anterior  one  much  tho  lowest,  all  of 
tbem  wilier  than  high,  pentagonal  in  outline-,  artlDtiUtlng  scar 
facing  uutwanl,  ooncnvo,  oocupj-Ing  from  one-half  to  fully  two- 
thirds  the  width  iif  Uic  plate.     Ifrauhlals,  two  to  udi  ray,  wido 
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and  abort.  Articulating  fnce  circular;  ihefirfit  one  extremely  sbott 
in  the  middle,  one  fourth  as  high  ns  wide,  tint)  liecoiniiig  slHI  lliin- 
ncr  or  weilge-eliaped  at  eacli  side ;  the  second  is  a  little  longvr  in 
proportion  and  presents  a.  Buhtrigonal  outline,  supporting  on  ita 
aloping  upper  sides  two  arms. 

Arms  modenttely  long,  robust,  scarcely  decreasing  in  size:,  ami 
generally  simple  throughout,  though  sometimes  they  branvh  one* 
on  the  third  or  Courtli  plate  in  some  of  the  rays — but  nsver  in 
the  anterior  one — and  only  in  one  arm  to  a  ray,  tbe  otber  am 
always  remaining  simple.  In  one  species,  probably  If.  tuntidiu 
Hull,  from  the  Keokuk  limestone,  the  ante ro-l ate rol  rays  ar««M- 
tircly  simple,  tbe  arm  plates  and  brachials  forming  a  conttnnoiM 
series.  All  tbe  main  arms,  instead  of  bifurcating,  give  off  at 
regular  intervals,  aUematcly  on  opposite  sides,  and  from  the  tOMT 
margins  of  the  plates,  short,  rounded,  simple  armleU,  wlileh  [■ 
most  species  throw  off  secondary  branches  as  in  Dolrtfocriniu,t^ 
these  armlets,  here  as  there,  probal>ly  performed  the  office  of  pn- 
□ul(c.  The  arm  joints  are  simple,  round,  mostly  shorter  Uma 
wide,  with  a  narrow,  almost  linear  ambulacra!  furrow. 

Anal  plates  generally  two,  never  more.  The  lower  pUtewblcli 
is  often  very  small  is  wanting  in  some  few  species,  aiwl  in  xtrj 
young  specimens  is  frequently  undeveloped,  but  when  present,  tt 
is  located  against  tbe  posterior  haaal  and  beneath  tbe  right  radial; 
tbe  larger,  which  stamls  in  lino  with  the  radial,  is  gcncraltjr  of 
about  their  height  and  half  their  width,  quadrnngnlnr  in  ouUtns. 
Ventral  sac  and  vault  unknonn,  but  both  were  evidently  of  a 
delicate  structure,  as  we  have  ne\'er  seen  a  trace  of  tliem  In  aay  at 
our  specimens. 

Column  short,  obtusely  pentagonal,  divided  longitudinally  Into 
five  sections,  which  arc  in  a  radial  position.  Tbe  sutureB  are  Iii> 
terradiul,  the  opposite  of  UelervCTtnug  in  wbieb  tbcy  aro  ntttlal; 
they  are  bordered  liy  little  pores  which  apparently  cororoanicalad 
with  tbe  large  pentangular  central  canal  at  its  five  angles.  Tlieae 
sutures  extend  throughout  tbe  entii'e  length  of  tbe  stem  aud|i«rt]y 
to  the  radicular  oyrrbi,  which  are  strong,  ramifying,  and  radially 
situated.  The  genus  had  evidently  no  cyrrhi  along  tbe  colntnn, 
for  we  have  examined  with  reference  to  this  point  a  number  of 
specimens  showing  several  feet  of  stem  from  near  the  body  to,  anil 
including  the  root,  without  discovering  any  trace  of  them.  Tbe 
radicular  cirrhi,  which  are  long  and  strong,  are  given  otf  radially. 
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The  ionor  canal  Is  Urge  lhron|;hout  and  lDcr«ft«es  in  ftize  toifArtl 
tbv  root. 

OtUogical  ptMUion,  etc, — Tlie  gunus  lins  n  very  limited  rango. 
It  ocean  to  Tar  aa  known  inly  in  the  BalM-arboniferoua,  and  In 
America,  wlterc  ii  Dnl  appears  in  tho  Lower  Burlington  lime- 
atone.  It  is  roimil  in  ttie  groHtest  iirofusion  and  size  In  tlio  Keo- 
kuk, and  baa  only  two  repreaeutntivcs  In  the  Wannw,  wbera  it 
bcooiDM  cxtlntL 

Wa  recognize  33  apccica,  3  of  them  being  iloubtfiiL 

ItM.  BsiTtrlaai  aaraUna  HhIi  *  WoiihaB,  (OratkMr.  MfiiUta*.)  Vnt. 
A«kd.  Mated.  Pbll  .  p.  SUl  i  0*ol.  lUp  111.,  lol.  11.  p  134.  pi.  IT.  ■■-  4. 
Btja.  antiUiiM$,  IMS,  Pte«  Aaid.  Nat,  feU  Phil  .  f.  Ua.  fiaillDCtaa 
u4  KMksk  irinilttBU  bid.     Ijalioirb.     Nuitiiu,  lihauU  (prvbablf  f»,  of 

itM.  Bat7«r.  balUtni  lUII.    (Cjslboar.  bnUatnt.)    OmI.  R*p.  Is«>.  ral  I.  pi. 

Ii.  p.  Ml.  pl.  \«.  tg    1.     Jiafyrr.  iMilaiwt  U    *  W.  \MI>.     Ft<».  Aead.  Mat. 

BtL  PhU  .  p.  ItD.     K»kilk  lioaX.     Sabaarh.     Kaokak.  Isoa. 
0r"-  C^tKa*t.  rntuitnni  U>ll.     Uael.  lUp.  lava,  *al.  L  pt.  II.  p.  «M,  pl. 

II.  %t.  B. 
ISM.  Bsrysr.  flaraataa  0««n  k  ehamanl.     (OjatbMr.  «araataa.t    Joir-  Aead. 

Kal.   8ol     fhll.    llilHr),  tol.   II.  i   U     H    OmI.   Chi*.   Wlia  ,  Jam.  aad 

Hlna  .  p.    ^81.  pl    »,  1<.  8  a,  b,     ttiryrr    rvn>Mfu,    1MB.     risa.  Aoad. 

N>t     M.    Pbll  .    p     U».     Loirat    BatL    llowil.     Sabaarb.     BarllnfMa, 

IM«.  Barrar.  tnMllira«Uan«liaii.    iCjratbear. aranihrstUalu.)   Eupp-  Oa«L 

lap.  leva,  p-  so,  Baryrr.  n-^iiB^rm-AiulM,   IH6S.     Ptus.  Aaad.  Nai.  Sal. 
mi  .  p-  ItO.     Kwbak  lliBHl.     Sabeatb.     Wanaw,  tIL 
UTX  |t|  Bar7«T.  (aetaalrleBB  U**b  A  WorihaB.      (Cyalkosr.  1  udtlatKlaad.J 
UtvL   Rap    III.,   tnl     111    pl.  M,  t(.  &  a-«  |  tal.  t.  pl.  11,  ■«,  S.     Xaakak 
llaaat-     Sabeaib.     Wanaw,  111. 

Tbo  original  spMiiuien  la  v«ry  l^l|w^fl^ct,  possibly  Siptero- 
vrinttM. 

*ttm.  Bsrysr.  kanalsa*  Haak  A  Wartban.  [B.  HsTsyl  m.  fcsnaWsa.) 
PiM.  Aaad  Kai  Dal.  Pbll..  p.  S4I  i  Oaol  lt>p.  III.,  ral.  (.  p.  isl,  pL  1), 
•«.  I.      Kaekak  llataiL     Sabaarb.     CtanrirdaiUl*,  Ind. 

This  is  a  goo<t  sp««l«s,  anil  not  a  variety. 
■Ml    BsfTtr.  KsTSrl  llaU.     (OrsUser.  HaviyL)     Data.  Tta«.  Pal.  Orta  .  p.  t, 

Ha.)     ;a«t.   SU.    Ulil..   p.   »],    MHh   A   HDrthaa.    )»ri.     B     /Anayt. 

Uaat.  ILap    III.   val.   t.  ^  (M.  pl    19.  fl|t    I.     Kauhak  Unasl.     Vabaarb, 

CnafBKkTlHa.  lad. 
•IMl.  ■arrar.  KallanI   Wblta-     (OraUtaer    Eallanrl.)     Pro*    Boat  8aa.  KaL 

llt.1  ,  p   «      Kf-kak  llni»t      Suboarh      DImitUU,  III 
ItM    Bsfysr.  BafUlsr  IU>r.      (Oratkasr    sufbtor.)    0*al.  Bap.  lava,  r«l.  L 

ft.  U.  pl.    IS,  Ip.  S.  3  I   B    —fiDar,   IMS,  Ptoa    AaaA.   Sal.   Kal.  PUl.. 

p.  MS.    KaohsklMa.1.    BaWarb.     Xaakak.  laws. 
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IBes.  Buyn.  nwgnUAiu  HHk  A  Vorlhtn.      Proe.   As>d.  Hal.  B«i.  Pbll.,  f. 

HO.    Q»l    Rip.  Ill  ,  vol.  T.  p.  4B3,  pi.  IS,  tg.  1.    Xaokuk  lisMt.    Smb- 

oatb.     BiggiTllla,  III. 
18TS.  BuTer.  muuutiw'  Worthfo.      G*ol.  Rap.  III.,  rol    t    p.  4M,  pL  1ft,  ij. 

1.     Keoknk  llmait.     Snboarb.     Ottar  Craak,  III, 
IBT3.  Baryar.  pantagoiini  Warthia.      Qeol.  Rap.  111.,  lol.  t.  p  4S7,  pi.  It,  Ig  I. 

Kaoknk  limait.     Sabo&rb.     Jena)'  Co.,  III. 
•  I8S0,  Barjoi.  ThoabUarni  Owan  A  ShBnftrd.    iPotoriMT.  Thamblteru.)    Jaar. 

Acad.  Mat.  8ai   Pfail.,  na*  lar,  rol   H.     U    S.  QaoK  Sarr.  at  Wiw.,  Ion, 

■nd  Mln.,  p   666,  pi.  i  B,  flgi.  1  a,  b,  e.     Lovar  Barl.  llmMt.     Sabearb. 

BnTllngton,  Iowa. 
IStO    Barrsr.  tanlptlUi  Hall.     (Crathoar.  WBlptUU.)      Bapp.  Gaol.  lUp.  Iowa, 

p.  6V ;  B-  teulftiJit,   18«8.     Prixi.  Aead.  Hat.  Sei.  Pbil..   p.  340.      L'ppat 

Borl.  limatt.     Bubaarb.     BorlingtoD,  Iowa. 
Sgu.  Cgatkoer.  UtHt  Hall,   1881.     Data.  Now.  Pal.  Pan.,  p.  t;  aad  Bo«. 

JoaT..p.  iSS. 
SfH.   Cfolkoer.   Hdtului  Hoak  A  Worlben,   1843.      Pro«.   Aead.  Nat.  B<t- 


Pbil., 


..  3V3. 


IBfll,  BaryoT.  Mlldu  Hall.      (Cjatboar.  Killdu.)     Daio.  Now  Pal.  Crla.,  p.  3. 

Bolt.  Jasr.  Nat.  HJit.,  p.  3B3 ;  B.  lalidui.  iHi.     Proe.  Aead.  Nat.  Sel. 

Phil.,  p,  340.     Hppar  Batl.  limatt.    Snbctrb.    BatUngtoD,  Iowa. 
18S9.  Buyer.  •paaUbUts  Haak  k  Worthao.      Froc.  Acad.  Nat.  E«i.  Phil,  i  Gaol 

Rap.  III.,  Tol.  T.  p.  630,  pi.  30,  Bg.  8.     Wanaw  limott.     Sobaarb.     Jaraoy 

Co.,  III. 
1S68.  Baryar.  ipuiu  Hall.      (CratliooT.  ipnrloi.)     Qaal.  Rap.  Iowa,  rol.  i.  pt. 

II.  p.  ttb,  pi.  18,  flgi.  T,  8i  B.  ipuriui,  ISAS.     Proa.  Aead.  Nat.  Sol.  Phil . 

p.  340.     Keokok  limait.     Saboarb.     Keokok,  Iiwi. 
«18»8.  BarysT.  •tellatni  Hall.     (Cyalhour,  itoUatna.)    Qeal.  Rap.  Iowa,  *oI.  I. 

pt.   ii.   p.  023,   pi.   10,  flgi.    3,   8.     Kookak  limail.     Saboarb.     Kookak, 

Sya.  Cyatkocr.  guiifutMiu  Uaok  A  Worlbao,  ISlt.      Ptoo.  Aead.  Nat.  Bd. 
PbU..  p.  150.    Gaol.  Rep.  III..  toI.  111.  p.  61V,  pi.  SO,  Igi.  «  a,  b. 
1ST6.  (?)  Baryor.  itriatn*  Worthaa.      Geol.  Rap.  III.,  toI.  tI.  p.  616,  pi.  S»,  By.  3. 
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IBM.  Itfjer.  tvmidvi  Ilftll.      (Cyathoer.  tumidiu.)     Gcol.  R«p.   Iowa,   tcI.  i. 

pi.  H.  p.  024.  pi.   18,  figf.   1   b.  e.     li.  tumidui,   IHfiS.     Pro«.   Acad.  Nat. 

Set.  Phil  .  p.  340.     Keokuk  Itmest.     Subcarb.     Keokuk.  Iowa. 
1861.  Bftiyor.  Waehsmnthi  Meok  A  Worthen.    (Cyathoor.  Wftohsmathi.)    Proe. 

Acad.  Nat.  Set.  Phil  ,  p.  LtO.  (Icol.  Kep.  111.,  vol.  iii.  p   4M2.  pi.  10,  flg  6 ; 

B.  Waektmnthi,    18A8.     Proo.    Acad.  Phil.,  p.  340.     Lowor  Burl.  liuMt. 

Sabearb.     UurliDgton,  Iowa. 

14.  P0TSRI0CBINU8.  Miller. 

1^21.  PoteriorriniUn  .Miller.     A  IliMory  nl'iln.'  Oinoidra.  p.  65. 

1835.   PfiUnWrihun  Av:ft«**i/..     Mem.  i\v  l:i  Sur    ili.'  Nfiirh.,  vdI.  i. 

1*;6,  PnUnWriniiM  Phillips.     (ieoI(»«;y  d!"  Yurkshin*,  p.  *J0."). 

1H43.   roUriocrinuM  AiiKtin.     Il4'c.  iiiul  Koss.  Criri..  p.  r.s. 

IK.%3.  PoUnorrinut  ik»  Koniiick  Sc  Lflmn.     HrrhtT.  8. 1.  Criii.  Hrl;?.,  p.  s-l. 

1849.  CnprtuBarrinua  McCoy.     Ann.  ^  Mag;  Nat.  Hihl.,  biT.  ii.  vol.  ii.  (not 

IfoMf.). 
1858.  Sfapki*»crinu9  \\h\\,      iSu]»p'nns  of /**>ftr/«rr. )     (ii'ol.  Urp.  Iowa,  p. 

550.     (Not  (fniphi'-^riniiM  iU"  Knninck  «.V  Lrhon.  I 
ISflfl.   PoUriorriuitf*  MiM-k  iV  Wortli.ii.     iU'n\.  K.p.  III.,  vol.  ii.  p.  171). 
1?*0S.  Sraphi'f^rittnii  Mvvk  iV:   WortlH-n.      cSu!»«;»iir.s  nt*  J*"t*ri'»>'r.)     Ibiil. 

vol.  ii.  p.  *i:{7. 
!»««.   /».ir«Ti'ir/j/..iiiSfliultzi'.     Mon.  Edrnwul.  Kin.  Kalk.  p.  12. 
1^07.  lijf'iri'ifrinuH  Tniutscliold.     Hull,  ilt-  l:i  S>n*.  Imp.  ili-n  NiilnriiliHU  di* 

MuM'ini,  p.  10. 

(Disiirram  PI.  'J.  No.  7.) 

In  no  otlier  };i*iiiis  of  tlio  CrinoiiN  is  tlion'  found  so  nnidi  mn- 
fu«*ion  AH  in  tin*  one  now  nntU'i*  consiili'iatinn.  Tliis  i*i  p:iit)y  *\nv 
to  the  iin|K.*rfi'rt  pn-s(*rv:itii»n  of  the  Hpfciinms  iVitni  wiiirli  tin* 
f.irlirr  ilrsrriptioiirt  wtTi?  niailc,  .ninl  also,  no  «Ioni»l,  to  tlu-  spivirH 
tli<*m<«<'lvcH  upon  wli it'll  .Miller  t'oundiMl  tin*  i;(Miu'«.  .NtitluT  <it'  his 
two  sjHfcirs  of  Pftrri'U'rhiUH  can  Im*  <'onsi«|i»iv«l  rh!ir:irlrri«»lir  typrs 
fif  thr  ;f«*nus,  ami  nnfortunalrly  anjoui;  iij^  four  hprrirs  of  ('v/i- 
th'-'i'itutH — thr  j^rnns  with  whirh  l*>*ttTi'*'  rmuit  was  afl«  rwanls 
■o  (»fti*n  roiifoumltMl — <»nly  on«'  fan  Im-  prnprrly  claiinnl  for  that 
gi*nnw,  two  of  thcin  hAvin<^  Wvw  lalrr  rcrfri'r<!  t4i  very  di^itinrt 
grtMipK,  and  tho  fourth  is  a  l**tt»'ri'"  iin"y. 

Arconlin^;  to  .Millrr,  thr  pt-hisnf  pi^ft  rffntiKH  is  roniposcd 
of  five  |M'nta};onal  plat4'-likt>  joints,  supportin;;  five  hc\n:;onal  in- 
t«*rcostaI  plnt«*-liko  Joints,  and  fhi'  plato-likc  nrapuhr  witli  au 
int4*rc€>HtAl  And  An  intcTHOApulary  plati'  intorposed;  an  Ann  pro- 
ciimU  from  vnvU  srapulA;  rohinin  round,  ronipoHcd  of  narrow 
JointH  with  a  central  )M>rforation.  This  onihr.vcH  every  thing  in 
MdK*r*HdeHiTiption  which  ini^ht  Ik*  deemed  of  generic  imiH>rlaiive| 
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but  it  ia  fully  stiflicient  for  identification,  &a  it  affords  tbe  meUM 
or  separating  tliis  rurin  frum  tlie  only  other  genas  or  this  Titniily 
then  known.  It  gives  us  uixiiicstionable  evidence  of  tbe  exUtenoe 
of  nt  least  tno  anal  plates  within  tbe  calyx,  which  «rc  plainly 
sliown  in  the  diagrams;  while  in  Miller's  typical  species  of  Cya 
fhocriniia  only  a  single  anal  plate  is  mentioned  or  figured,  which 
is  wedged  in  between  the  scapula  or  first  radial  plates. 

In  the  description  oT  F.  rratnun,  wliich  is  Miller's  Bret  specie*, 
and  ought  to  be  the  type  of  tbe  genna,  he  gives  additional  infor- 
■nation  regarding  liie  scapnlre  or  radials.  They  are  deacribod  mm 
thin  plates,  obliquely  truncated  at  tbe  upper  niargins,  exoaratol 
with  a  horse  shoe -like  impression  oocnpying  scarcely  more  than 
one-thin)  the  width  of  tbe  plates.  Miller's  second  spedea  agrvta 
well  with  tbe  pi-etediug.  It  has  only  one  brachial,  which  i*  a 
bifurcating  plate,  narrow,  four  to  Ave  times  longer  than  wiilt, 
Bupportiug  an  arm  on  each  side.  Only  one  arm  is  preaerved 
which  has  tbe  same  dimensions  as  the  brachial,  and  a  deep  aiDbn- 
lacnd  furrow.  Miller  also  found  minute  plates  indicating  that 
the  abdominal  cavity  and  perbapa  also  the  excavated  suld  iu  tlM 
arms  were  protected  by  a  plated  integument. 

It  thus  appears  that  tlio  calyx  of  J'fleriocrinue,  acccordtng  to 
Miller,  is  corajHised  of  three  rings  of  plates,  5  uuderbaaala,  S  bauala, 
and  h  radials;  that  there  are  not  less  than  two  anal  plates, one  alter- 
natiiig  with  tbe  baaals  (iiitercostals)  and  another  between  Ibe  n^ 
dlala ;  that  tbe  radials  in  the  two  then  known  species  are  excavated 
for  tbe  nttachmeut  of  tbe  brachials,  tbe  articulating  scar  iiccapylif 
onlj'  one-lliird  tbe  widtli  of  the  plate;  that  in  P.  UniiiM,  tliv  only 
species  in  which  any  part  above  the  calyx  was  koowo,  there  is  only 
a  aingle  brachial  which  is  a  very  long,  slender  plate,  and  that  iIm 
arm  Joints,  so  far  as  known,  were  found  to  be  long  and  propot* 
tioncd  like  tbe  brachials.  The  calyx  of  l>oth  species  ia  anbconical, 
and  both  came  from  the  Suhearboniferous  of  Kngland.  MJlkr 
describes  the  hasals  as  being  hexagonal,  wbich  is  not  i|ur(4  Mfw 
reel.  It  was  shown  by  de  Koninck  and  Lchon  that  Utree  of  Uw 
stibradials  (basals)  are  hexagonal  or  bcptagonal  and  of  a 
foi-m,  while  tbe  other  two — tboae  in  contact  with  the  anal 
have  one  or  two  additional  sides,  and  are  slightly  larger.  Tlw 
same  authors  also  point  out  tiie  &ct,  that  four  of  the  radiala  km 
of  e<iual  sise,  jtentagonal,  regularly  alternating  with  tbe  liaaala, 
but   that  tbe  right  posterior  one,   which   is   r.ither  smaller  and 
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•tovmlMl  aboT«  tbe  Une  of  the  others,  is  leas  regular  in  form  and 
ffU  apoD  tho  truncated  ii|i[H)r  tiide  of  tbe  b&«al  and  a^nst 
tbc  two  anal  pieces,  differing  tlii-rcin  from  Cya/A 'hti nun,  in  which 
hukla  iinii  radials  alternate  all  around.  Tlicy  consider  tlie  latter 
a  nry  imfmrtant  dialinciluii  lietwettn  tho  two  genera,  hut  lh«y 
ftirtlicr  aaaert  tlmt  tbe  bust  character  for  scjiaratlon  Is  to  be  found 
in  tfav  prvwDce  of  a  single  n[icrliini  in  the  dome  of  I'lUeriiicrinutt, 
and  of  a  separata  oral  and  anal  opening  in  Cyathmrinus.  Thia 
flnfortonate  and  altogether  incorrect  statement  on  the  part  of  de 
Koolni-k  has  caused  the  utmost  confusion,  and  when  it  was  shown 
bjr  Kvck  L  Wurthun  tliat  tliu  HUpposed  oral  apcrturo  ii  cloaed  In 
apecimens  in  tho  one  as  well  as  in  tlie  othvr,  sumo  of  the 
ftuthorltie*  in  Kurupo,  who  hail  prcviuuHly  exiiressvd  their 
as  to  tlia  genus  Cyix/AcnniM,  wisheil  to  tihandon  it  alto- 
glllMir.  We,  for  our  part,  cannot  ciidorsu  this  propositiou,  for  we 
Ibink  that  the  two  genera  are  nicely  dellneil  by  good  gunerio  char- 
acurs;  and  that  has  been  tbc  opinion  of  tho  Aniericaii  PahBon* 
U>lofiaU  gcncrnllyf  which  has  probably  arisen  from  the  fact  that 
Uiia  country  has  pro«luced  far  better  sjkccimeus. 

But  while  American  autluim  agree  thus  far,  Ihey  dttfer  in  rvgard 
la  the  pfiiper  limits  of  the  genera.  Wlnin  in  the  course  of  recent 
yeara  a  gre«t  variety  of  forms  of  I'UerKM-rtnuit  were  iliw»>vered, 
llaJl  umlrrUtuk  to  divide  them  su^ienerically,  but  in  this  lie  waa 
OM  Very  sut.-crssful.  In  eatabllshiRg  his  snbgenus  SyaphitK'rtnm^ 
bt  selected  i^cafAinrr.  (f)  timplex  as  type,  a  speclva  which  in  ita 
•uU  arrangeueut  and  arm  siructurv,  though  clearly  diatiniil 
tnm  pflrrimnnua,  agrees  exactly  with  (7ra))AtM-riniu  de  Konluck 
h  Lchon.  The  msjurity  Af  siiocies,  huwcTer.  which  weru  dtuerlbed 
vadtr  Stajihi-nrinnt,  agree  subsluitially,  botlt  In  the  arms  and 
AOal  area,  with  iUerKKCinuii,  snd  wo  see  nojioealhllity  of  separate 
tsf  iken.  This  may  appcnr  strange,  fur,  on  looking  over  a  lsrg« 
••Uaotton  of  Potenocr^nut,  it  seenis  to  embrace  n  nurnlwr  of  very 
diflbnal  gntups;  but  an  attempt  to  separst*  them  will  jnvsrlsbly 
naDlt  in  tlmling  but  few  sptn:ies  agreeing  in  tl>e  aamu  jwluta. 

Hall  delini's  Saiphioi-i-iniu  u  follnwa:  radlnla  2x6.  both  |)en> 
UfOBal.lhellrst  wttli  the  upper  side  straight  or obli(|Uely  concave, 
th»  aecond  with  the  lower  sUlc  straighlf  often  much  elougalMl, 
sDd  the  plate*  contracted  or  courare  on  each  aide;  nnols  four  or 
■ortj  arms  double  frura  their  origin,  <ir  ratvly  simpln  In  tbo 
■atorior  ray;  atm  platas  simple,  often  wi!dg«.flhaped,  with  pinuula 
U 
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originating  on  llie  longer  aide  of  the  pUte ;  tlie  line  of  nrticulation 
betneen  nrst  nm)  second  miUala  more  or  less  gaping  ext«rloriy, 
and  the  edge  of  tlie  plate  rounded.  Among  the  spcuios  rerorred 
to  Scaphiocrinug  tberc  are  some  witli  two  brachials  (three  nulla!*, 
Hall),  others  with  but  one;  some  nith  long  elonder  brachial!, 
others  with  short  ones;  some  in  which  the  brachials  occupy  ihc 
entire  width  of  the  iijipur  niargit)  of  the  rndiata,  others  scarcely 
one-third,  and  with  a  horseahoe-l ike  articulating  scar;  aonic  with 
a  shallow  almost  concave  calyx,  others  with  a  nearly  cylindrical 
one;  in  aome  apeoiea  the  arms  are  simple,  with  short  Joints,  in  oilteri 
branching,  with  lotig  Jointa,  or  vicn  verea;  in  some  tUo  [>inDulc 
are  strong,  and  the  arms  zigzag.  In  others  thin  and  short,  an<l  the 
arms  straight;  but  all  ngrue,  with  the  exception  of  the  few  apecies 
which  wo  refer  to  Oraphiocrinus  (and  among  the  latter  Han't 
Scaphiocr.  simpler),  in  the  construction  of  the  anal  area,  which  is 
exactly  as  deacrilied  in  Potr-riocrinu*,  and  in  having  a  atroBg 
cylindrical  or  slightly  club-shaped  ventral  sac. 

Our  own  attempt  to  subdivide  Poteriocririua  subgencricalty  mot 
with  but  little  letter  success,  though  we  bml  the  a<lvant«g«  of 
subsequent  discoveries.  A  division  based  upon  the  numlN>r  of 
tree  radinis — or  brachials  as  they  are  now  called — cannot  1>«  carried 
out  practically.  Species  with  two  brachials  are  not  otbcrwist 
diatinct  from  those  with  but  one,  and  Hall  himself,  who  found«d 
Svaphiocrinus  upon  the  presence  of  a  single  brachial,  and  hkuwiw, 
Meek  and  Worthen,  included  therein  several  B{>ecles  with  an  ad<li> . 
tionat  brachial.  In  this  they  were  evidently  JuslifltHi,  for  tht 
additional  plate,  according  to  our  views,  is  only  a  suppIemfHilarf 
piece,  which  facilitates  the  motion  of  the  arms,  but  baa  no  elftet 
upon  the  general  structure  of  the  animal.  The  two  bnushiali 
combined  have  the  form  and  size  of  tlie  single  one — in  fact  it  is  • 
compound  plate,  and  this  term  properly  espreescs  its  relations. 

Nor  can  the  gaping  sutures  be  rogarilml  aa  of  generic  impofl. 
ance.  We  look  upon  this  structure  merely  as  another  mode  of 
articulation — taking  place  upon  a  straight  hinge  line  inat«iut  ot  « 
sloping  semicircular  scar — and  the  gradations  from  one  forni  to 
another  arc  so  close,  that  it  is  impossible  to  separate  groups  thereby. 
Nevertheleaa,  to  facilitate  the  Identification  of  species,  which  b 
always  dillicull  when  there  is  a  large  number  in  a  single  groupi, 
we  have  separated  Poteriocrinug,  as  well  as  could  Ins  oscertainvd 
from  the  deacriptiona  and  figures,  with  the  aid  of  uur  own  ezl«B- 
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Bir*  collection*,  into  six  c)iriston«,  for  whidi  wo  propose  distinot 
Daines.  Iii  doing  m>,  liowpvor,  we  wiali  to  lisve  it  understood  lliM 
we  Msroelj  doetn  titc  cliai-actera  upon  whk-lt  tbey  nru  bMed  iiiffl- 
dcntljr  Important  even  for  Bubgencrio  iieparftlion.  Still  better  dit- 
linetiont  m%y  be  dismverod  liorvftfter,  nnil  in  tht)  mean  time  ttiia 
amuigvmciit  will  prore  vcr>'  convenient  for  i-onipftrativ«  study. 

Tb*  gtnn*  Poleriocrinua,  of  wliicli  tberc  an;  now  over  a  hundred 
>p«He«  known  and  described,  was  ibouf;lii  tiy  Miller  to  be  repre> 
wnical  altn^tber  by  two,  atid  of  tliesu  the  inatcrial  nt  bis  oom> 
nmnti  waa  vary  limitc*)  and  im[H;rrcct,  no  thnt  probubly  in  order 
to  make  tlie  mnst  of  nhat  he  had— to  render  his  descriptions  aa 
ptrfirct  OS  possible  and  to  prove  some  of  his  theories  more  efli^ctu- 
aJly — h«  in  aotnc  caMet  rwonstrucled  the  aliecimens  from  IVag- 
mvntary  plnco*.  which  he  Huppoaiid  to  be  pitrts  of  the  same  species, 
bat  which,  as  wu  now  know,  bi^longed,  at  Icaat  in  soma  instances, 
lit  itiflcreut  genera.  The  fact  thnt  Miller's  figures  cannot  bo  re- 
lied u|K>n,  awl  that  his  best  original  specimens  can  nowhere  be 
foaiHl  (Austin),  has  produced  continual  trouble.  Some  of  bia 
■Ijccica  hare  tteen  badly  dellned  by  subsi>qiieut  wriU-rs.  This  is 
evidently  the  casv  witli  his  typical  species  P.  rramun.  It  Is  true 
Miller's  flgnres  are  not  so  intelligible  as  might  be  wished,  yet 
tbey  prove  plainly  that  tito  plntvs  of  tbe  i-^lyx  In  tlint  species  art 
thin,  with  elevnllona  radiating  fhiiu  a  point  near  the  eentreof  the 
plates  and  rocfting  at  the  suluros  tlioso  from  a<IJoinlng  plalra. 
•  Snvli  cosUe — as  tbese  elevations  have  often  been  called — are  found 
very  prominent  in  several  apeclea  of  Potfriomnun  from  the  Bur- 
Itaglun  limestone,  and  in  tliesu  they  are  nut  mere  exteriiaJ  mark- 
ings, liut  an>  prodnnnl  tiy  a  flexure  of  the  phite  Itself.  That  tbe 
Mructurc  was  similar  in  /*.  mutujt  U  plainly  indicated  by  Fig.  1  Q, 
whleb  repfeaenu  folds  on  the  Inner  Nurface  of  a  radial— not  Inler- 
ooMtal.aa  Mlll<'r  makes  it.  In  the  figures  «f  do  Koolnck's  so-called 
/*.  rmsms,  th»  plates,  on  the  contrary,  arc  massive,  without  plleft- 
tfame,  the  surface  simply  grannluar,  and  the  articulating  scar, 
wlikb  In  Mdler's  spoclmt-ns  scarevly  (Ills  one-third  the  widtb  of 
tbm  radiate,  eitends  almost  th«  entire  breailth  of  the  plate.  Strang* 
aa  It  may  appear,  it  seems  as  if  de  Koninrk  look  the  plications- 
whkrh  In  Miller's  priivclpal  flgures  kumewlint  imlistincUy  n 
tbe  |<anu>itic  escreacenoea  of  one  of  his  own  ■{ircimims— 
work  of  parasites ;  and  in  no  other  way  can  we  ■ 
Mppoelng  sucfa  dUtlnot  forma  to  belong  to  tbe  m 
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eame  difficulty  ex isla  in  regnixl  to  Austin's  flguros,  vho  Una  repre- 
sented under  P.  r,ra*iiui  two  or  more  distinct  eiwitics. 

TheidentiBcation  of /'./$iiut«,  Miller's  second  species,  is  equally 
doubtful,  and  in  our  opinion  (iltogellier  unretialile.  The  aniw  h« 
there  figured  cevtHinly  do  not  belong  to  tliat  calyx  nor  tlml  colnmn, 
and  ve  are  oonHdent  that  the  tno  l&tter  pertain  to  Poteriot-riitn* 
and  the  former  to  Cyalhornnus,  We  may.here  remark  that  while 
wc  have  experient^ed  scarcely  any  dilHcitlty  in  referring  tbe  known 
species  to  Poteriiicrinun  nnii  Cyalhorrinut  1*69 pecti rely,  wo  fitMl 
in  all  of  Miller's  species,  in  one  way  or  anollier,  cliaractvrs  alto- 
gether at  variance  with  the  rules  we  have  laid  down  for  distlngaisb- 
ing  the  two  genera.  Undi-r  these  circumstances  the  qucatlon  ariMS 
whether  it  is  not  in  the  Interest  of  science  to  adopt  a  n«w  or  at 
least  an  additional  type  for  the  genus.  This  may  somewhat  coa- 
flict  with  the  rules  and  practices  of  naturalists,  but  in  this  case  «« 
consider  it  the  only  adequate  remedy.  We  accordingly  propoM 
for  this  purpose  Poltriorrintin  nolaliili«  Meek  &  Worllien,  from 
the  Biirlinglon  limestone,  the  original  of  which,  formerly  in  tha 
collection  of  C.  W.  and  now  in  the  Museum  of  Oomp.  KooK  of 
Cambridge,  Mass.,  is  figured  in  the  Qeol.  Rep,  111.,  vol.  v.,  pi.  I, 
fig.  9.  We  have  selected  this  siwcics  because  it  is  found  in  vury 
perfect  preservation,  and  bccanse  it  agrees  most  closely  witli  Mil- 
ler's typical  species,  and  certainly  belongs  to  the  same  divialon. 

Making  this  tlie  typical  form,  we  further  propose  as  acctioBt 
under  it  S^'aphim-rinus  Uall,  with  S.  diV/ipiomiM  Hull's  second 
species  (the  first  being  referred  to  Oraphtorrinut)  for  type; 
i'arisocrinu*  W.  &  Spr.,  with  PoUriocr.  perplexut  M.  A  W.; 
Pachylacrinua  W,  A  Spr.,  with  Poteriocr.  mbKi]uali»  W.  A  Spr. 
(Hall's  Pitleriocr.  teqiiaUm);  ii<--yialocrinu»  W.&  Spr..  with  Poleri- 
ocr.  n/buiftut  \\»\\,  Deiadi>rri'nu»,'K'\\.)i  Scaphiwr.  sralaria  M.  & 
W.,  respectively  as  typos-,  and  as  we  regard  these  sections  ratbor 
as  variations  of  the  genun,  which  hardly  rise  to  the  dignity  of 
subgenera,  we  shall  for  the  present  write  the  nnmcs  with  that  of 
the  i>aront  genus  pretlxed.  Tlicre  are  some  other  species,  onlj 
known  from  the  calyx  which  could  not  be  aalisfactorlly  arranged 
under  the  above  groups,  and  these  will  be  found  In  a  list  by  tbcm- 
selves. 

Qenerie  Diagnoti*. — Oencral  form  of  body  with  arms,  cloogatc, 
Bubeylindrical,  expanding  uniformly  upward.   Calyx  very  variable 
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in  ahap*.  aabconicAl  or  oubturhinnle.  soinetimps  liell,  cn[),or  almoit 
>ai>wf'»haiM.ili  arrangDiuL'Dt  of  [ilnli-n  unaymmctricnl. 

TntlertiauU  n vv,  cqiinl  in  Tomi  nnd  siir,  firming  n  more  or  k-ss 
drpRwatd  [MtnlAgonal  cnji.  HafmU  five,  three  of  ihi'iu  lieiagonnl 
nr  lw[ila(onaI,  bd<I  of  tlie  Hame  hIbc,  Uiw  twn  tittiera — IIioh  ailjacunt 
to  tbe  anal* — allglilly  InrgtT,  ami  nitli  one  or  two  nilditional  ■iilra. 
Railiala  wider  than  higli,  four  of  a  aimilar  pentagonal  form,  and 
alt«matio(;  rrgnlarly  with  the  baaala;  the  fifth  slightly  smaller, 
*I«ratcd  alwTo  the  level  of  the  others,  leaa  regnUr  In  form,  rc<lin{t 
apoo  tbe  triin«tt«(l  npper  sl<tc  of  one  twHsl  nml  agninit  two  anal 
piecea.  Artlcnlating  nurfaco  very  varinblt-,  the  Mrar  for  the  atUich- 
nent  of  tlia  IrrachinU  occupying  in  the  typiual  spcoiea  scareely 
oa»-Ut)nt  of  th«  np|>er  edge,  liiit  in  some  species  It  ext«ada  aoroaa 
Uw  entire  margin  of  tbe  radbiM  wltti  a  hinge-like  apfntratua  for 
arUeulatiiin.  Bnuiliiala  oni-  to  two  or  mon;^,  tlieir  number  th« 
•aoM  in  foor  of  Iho  raya,  the  anterior  having  olXen  a  few  adilitional 
platM.  In  spcdea  with  only  one  brachial  it  Is  generally  long  aiid 
Utcrally  con«trl>rtc<l ;  In  Lliuw  with  two  brachials,  the  (Irat  ia 
qaadrmngular  and  short,  and  Imth  uomliiiiitd  an-  equiva1«at  in  form 
ami  size  to  tba  ainglv  plate  of  lh<i  ollior  type. 

Arma  aiinpla  or  branching;  the  anterior  ray,  fre(|uently  Icsi 
devvlofWtl  titan  Uie  others,  i*  ROinvtitite*  almple  tbronghuHt;  cnm- 
poaml  of  single  Jninta,  generally  at  leaat  aa  high  as  wide,  ofUin 
much  higher,  mora  or  less  wcilge-abapvd,  and  throwing  olT  piunula 
■Itrmmlely.  In  s{>ecies  wiiose  plnnnlos  have  a  docidedly  algiag 
MTBngvment  tbay  ant  rumarknlily  atrong. 

Anala  three  (rmrrly  four)  within  tint  calyx,  in  two  rowa  all«r> 
natcly  arranged;  tbe  lower  uue  pentagonal,  resting  agaioat  thn 
•Iniilng  upjwralde  of  tiit  pitstorior  tiaaal  and  tlia  ratUal  to  tb* 
rl||bt;  tbe  aecouil  supiKirtiMl  Iiy  the  upper  lruneBt«d  side  of  (he 
|KMt«rior  basal,  having  »n  the  left  a  raiUal,  on  tlin  right  tta«  Aral 
and  third  anal  plates,  the  third  being  iiomotliuca  partly  above  tba 
l»T«l  of  Ifac  calyx  Sacooeding  jtlales  hexagonal,  decnasiDg  in 
■iae  npwarda,  forming  a  part  of  the  rentml  aae.  Ventral  sao  up- 
right, strong,  rjllndrlcal,  aamellmif*  clnb-sha|>e<l,  either  extending 
np  to  tlio  top  nf  the  arms  or  more  Ihnn  hnlf  way,  frniuunlljr 
i:rowiK<l  witli  a  set  of  long  splnea.  I'latus  nf  the  »ao  hexagonal, 
and  pleteed  at  the  aulurea  with  porea  or  flsaiiri^*,  whluh  penntrata 
Um  latvral  margins  of  the  plate*.     Anal  opening  rarely  observed, 


n 
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but  in  all  cases,  so  far  as  known,  low  down  and  sitoaUd  laterally, 
not  posteriorly. 

Dome  constrnctGc)  like  that  of  Cyalhocrinus.  Apical  dome 
plates  fl'eqiientlj'  pnslied  toward  the  front  by  the  large  ventral  sac 

Column  round  or  ])entagoual,  composed  of  tbin  joints  with  ft 
small  central  aperture. 

Geological  position,  elc—Poteriocrinua  has  not  been  found  in 
the  8ilnrian,  neitlier  in  this  country  nor  in  Europe;  the  few  species 
which  were  recorded  n^om  that  &gt  liaving  since  been  referred  to 
Dendrocrinut,  Somocrinua,  etc.  It  flourislied  to  some  extent  in 
the  Devonian,  but  reached  its  climax  both  in  variety  of  form  and 
number  of  individuals  in  the  Subca^boniferous.  There  are  known 
IT  species  from  the  Devonian  and  99  from  the  Subcarboniferoas, 
of  which  27  are  from  Europe  and  89  from  America.  Tlie  species 
are  arranged  under  the  respective  sections  as  follows: — 

A.  Tjplsal  form. 
Calyx  obconical,  plates  delicate,  with  elevated  wrinkles  or  radi- 
ating plications.  Radials  with  a  semicircular  scar  facing  outward, 
and  deeply  notched,  not  filling  the  full  width  nf  the  plate.  Bra- 
chials one  by  five,  long,  laterally  constricted  in  the  middle. 
Sutures  somewhat  gaping.  Arms  long  and  branching.  Tentral 
sac  very  long  and  heavy.  Column  round. 
1BB6.  FotarlAurisu  aagnloiu   SehnltM.    EohlDod.  Eil.  Kalk.,  p.  St,  pi.  9,  Ip. 

3,  3  ■.     DiTonUii.    Bird,  Oirmaii;. 
I8I1.  Fotorloer.  erauni  Mlllir.     (HilUr'a  tjp*  of  th«  gnni.)    Rat.  Biit.  Cria^ 
,  with  flgnrH ;    ScblotUilD,    18SS.  Nuhtr.  PtlrcrHUBkanda,  toI.  L 
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•ISW.  PtiMrlMr.  MtAMlIt  MMk  and  WoribM.     (tcaphioer.  MtaUlit.)    Pr«- 

poMd  %jy  of  tli«  ftnat.    Proe.  Aead.  Nat.  8oL  Phlla.,  p.  148.    0«ol.  Rep. 

111.,  Tol.  T.  p.  410,  pi.  1,  fig.  9.    Lower  RarL  llinott.    Saboarb.    RaiilBgtoii, 

Iowa. 
IMS.  FtttfiMT.  tbvaotti  WblU.      Proe.  Rett  8oe.  Nal.  Hiet,  p.  11.   Lower  Rarl. 

Haeei.    Seboarb.     Barlington,  Iowa. 
1S4S.  F«t«lMr.  pliofttM  AQfltln.      Ann.  and  Mag.  Nat.  HUl.  (for.  1),  toL  z.  p. 

Its  i  Id.,  Tol.  zl.  p.  19«.     Moo.  Ree.  and  Feet.  Crln.,  p.  79,  pi.  9,  figf.  4 

a^:  DeKoninek  and  Lehon,  Reobereb.  Crln.  Relg.,  p.  100,  pi.  1,  fig.  11. 

Sabearb.     Rrlttol,  England,  and  Toamaj,  Relglam. 
1M4.  Ftlirioer.  ipiifiu  DeKon.  and  Lebon.      Reeberd.  t.  lee  Crlo.  Relg.,  p.  ItO, 

pi.  I  figs.  9  a.  b.     Snbeerb.     Atoo,  England. 
ItM.  F«lcriMr.  itolUrii  Sebaltte.      Mon.  Beblnod.  EUl.  Kalk.,  p.  49.  pi.  5.  fig.  S. 

DoTonian.     Eifel,  Oermany. 
•IMl.  F«ttriMr.  Wbitoi  Hall,      (leaphiocr.  WbiUi.)     Deeo.  New.  Pal.  Grin.,  p. 

7,  Roet  Joam.  Nat.  HUt.,  p.  SOO.     Lower  Rarl.  Ilmett.    Sabearb.    Bar- 

liagtoB,  Iowa. 

B.  BCAFHIOORIinTS  Hall  (modifled  by  W.  A  Spr.). 

1858.  Scaphiorrinui  Hall  (aubgcnua  of  PoUrioer.).     Oeol.  Rep.  Iowa,  Tol. 

i.  pi.  ii.  p.  550. 
1867.  Ilifdriocrinut  Traatschold,  Bull.  dc.  Moscoa«  p.  16. 

Calyx  obconicftl  to  semiovoid.  RacHnU  truncato  above;  bra- 
ehialt  simple  or  compound,  and  aimilar  in  form  to  the  radials,  but 
truncate  below;  line  of  articulation  straight,  occupying  the  full 
width  of  the  plate ;  sutures  gaping.  Column  round,  obscurely 
pentagonal,  or  even  pcntalohate.  '^ 

a.  Species  with  a  Simple  Brachial, 
•1059.  Pot.  (BoaphioorlBai)   •qnalli  Hall  (not  Seaphioer.  •qnalii  Hall,  1861. 

Rott.  Jonrn.   Nat.    HUt.   p.  316  *^  Por.  (Park^lornHUi)  irrtguiarig,  W.  h 

Bpr).    Sapp.  Oeol.  Rep.  Iowa,  p.  63.    Lower  Uurl.  llmeat.    Sobeerb.     Bar* 

liogton,  Iowa. 
Sfm    Scfiplit^r.  toliduM  M.  k  W.      1H61.  Proe.  Acad.  Nat.  8cl.  PblU..  p.  60. 
S^m.  Sraphturr.  UHttitirtrt^lm  M-  k  W.      1HA5.  Proo.  Aead.  Nat.  8oi.  Pbila.. 

p.  1&6.     0«ol.  R«p.  Ill  ,  Tol.  iii.  pi.  lA.  flg    10.  ^ 

•1I64.  Pot  (Beapbioer.)  eoryoaa  II»ll     (Pot  eoryoaa)  I7tb  R«p.  N.  Y.  St.  Ceb.. 

p.  57.     Otol.  Hnr   Ohlt.  P»l  .  toI.  il    p.    173,  pi.    13,  flg.  9.     WaTerly  Or. 

Habcarb.     Ricbfleld.  Ohio. 
1169.  Fot.  8eaphio«r.)  oor«ji  M^k  k  Worthvn  (not  Pot.  0or«ji,  Wortben.     Oeol. 

Rep.  III.,  Tol.  tI.  p.  614        Pot.  *Vryi.i/orriNM<    gtauJii,  W.  k  8p  ).     Proe. 

Aead.  Nat.  8ei.  Phila.,  p    14H.     Oeol    Rep    III..  toI.  t   pi.  1ft,  flg.  1.     Keo- 

kak  limeft.     Rnbeerb.     CrawfordtTilU.  Ind. 
1M4.  Ftt.  (Beaphioor.)  ertaoni  Hall.     17tb  Rep.  N.  Y.  8t.  Cab.,  p.  ftO.     Oeol. 

RarT.  Ohio.  Pal..  toI.  U.  p.  17S   pi.  IS,  flgi.  6,  7.     WaverlyGr.     Subearb. 

RIehfleld.  Ohio. 
16M.  Fft.  (Beaphioor.)  daAtjllformii  Hall.    Oeol.  Rep.  Iowa.  toI.  I.  pt.  il.  p.  670, 

pl.  17,  flg.  6.     St.  Lonlt  limeit.    Subearb.     St.  Loalt,  Mo. 
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1869.  Fat.  {IsapUoar.)  AaUeatiu  MMk  A  Wgrtbra.    Proa.  Ao»d.  Hat.  SaL  PbO*., 

p.  144 ;  Oaal.  R*p.  III..  tdI.  *.  p.  407,  pi.  1,  1(.  10.     Dppw  Bui.  IlMMt. 

Sabeirb.     BarlingtOD,  loot. 
1880.  Fat.  (SokphlOBr.l  divuleatiLi  Hull.     Bapp.  G*al.  Bap.  lowt,  p.  SS.     Wu- 

WW  limtat.     Snbsmrb.     IUIdoI)  and  IixllaaK. 
IBtS.  Tot.  (BsftpUoar.)  dlflhatomni  Hall.     (Typa  of  BaftphtMriau,  u  pnp<»Md 

b7  ua.)    SmI.  Rep.  Iowa.  «ol-  1.  pt,  ii.  p.  &b3.    Uppar  Barl.  linaat.     Eab- 

DBrb.     Bnrliaglon,  Iowa. 
18T1.  Fat,  (BeBpUoor.)  HnntirUla  WarthtD.    Om),  Rap.  III.,  toI.  *.  p.  5M,  pi. 

30,  flg.  1.     Bt.  Lnaii  limait.     Saboarb.     Hantarilla.  Ala. 
•IMO.  Fot.  (laapUosr.l  Kaokok  Hall.     (Fot«rtoar.  Kaokok.)    Bapp    OmI.  Rap. 

Iowa.  p.  04.     Kaokuk  Umait.     Snbearb.     Eaohak.  Iowa. 
18&B.  Fot.  (laapUoor.)  iBtornodlu  Halt.    Stol.  Bap.  Iowa,  toI.  I.  pi.  U.  p.  <Tt, 

pi.  SS,  tg.  i.     Cbaitar  limaiL     Suboaib.     CbaiUr,  111. 
*ie4S.  Pet.  (Saaphloei.)  liMobna  Aoitin.     (Fotartoer.  iiMoboi.}     Add.  and  Mac- 

Nal.  Hilt.,  TO).  11.  p    1».     lion.  Raa.  and  Fou.  Crln  ,  p.  74,  pi.  8,  flg.  4 

a,  b.    Bubaarb.    England  and  Ireland, 
1809.  Fot.  (BaapUoar.)  wuiia  Haak  A  Wortban  (not  Fotarioar.  nanna,  Ad.  Ko*- 

mar,  HM  ~- HamocriHai  nantii).     Proe.  Aaad.  Mat.  6e1.    Pblla.,  p.  141; 

Oaol.  Bap.  III.,  *ol.  r.  p.  423,  pi.  1,  Ig.  S.    Lower  Dsrl.  limaat.    Sabearb. 

Bnrlington.  Iowa. 
1809.  Fot.  (BaftpbtMr.)  pasiaUltu  Haak  k  Worib.    Proa.  Aaad.  Nat.  Scl.  Pbila., 

p.  143.     Qeol.  Rap.  III.,  vol.  1.  p    414,  pi.  3,  tg.  7.     Dppar  Bai-I.  linart. 

Sabaarb.     Burlington,  Iowa. 
•ISB7.  Fot.  (BoapUosr.)  pnaUIna  Traataabold  (Hjarioeriau  puUlu}.    Ball,  da 

la  Boa.  Imp.  del  Nalnraliati  de  Moaaaa.  p.  10,  pi.  II.  tg.  t;    QaaaaUdt. 

Patrehst.  DaOtMhlandi.   It.  p.  t3T.  pi.  108,  flg.   47.     TnaUahold,  IS7»> 

Kalkbriiebe  tod  HjatHfahowa,  p.  IIS,  pi.  14,  Bg.  4,  and  pi-  15,  flg.  3.      Up- 
per Sahaarb.     Near  Hotoow.  Rnaila. 
1801.  Fot  (Baaphioor.)  ramnloani  Hall.    Boat.  Jonm.  Nat.  Blit.,  p.  107.     Uppar 

Burl,  limait.    Saboarb.     Burlington,  Iowa. 
1873.  Fot.  (SoapUoor.)  Bandslpbansta  Wortban.    Saol.  Rep.  111.,  *ol.  t.  p.  Ul, 

pi.  31,  flg.  14.     C baiter  I imeit.    Habsarb.     Chartar,  III. 
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■bOTt  anil  infolding  arms  and  in  tliecnncnvity  of  itahusal  portions; 
Imt  it  differs  frotn  botli  in  the  construction  of  tlie  ventral  sac, 
irhicb  ill  tbis  group  is  almost  cylindrical,  witb  a  tendenoy  toward 
■  balloon  shape. 


*1U0.  Pot.  tFftchyloer.)  Mptr   Meet  i  Woriben.    (Zeaor.  aipBr).    Proo.   AouJ. 
Nul.  S<;<.  Pbll.,  p.  150  1  Oeol.  Rep.  III. ,  Tol.  T.   p.  430,  pi.  I,  llg-  7.     Bull. 

nro.  rot.  <Paehflcii>T.>  eo&itnsa*  Heek  i  Worlhen.  (?ot.  (Zmcr.)  censianni.) 
Pro*.  A«ul.  Nat.  fioi,  Phil.,  p.  211;  (JbdI.  Rep.  111.,  toI.  t.  p-  480,  pi.  U, 
Og.  3.  Keokuk  limeit.  Bobi'iirb.  Crawfordirille,  Ind. 
I.  P)  Fot.  LPuh^loDr.l  UtlfTOai  Auitin.  Kea.  and  Foil.  Crin.,  p.  Si,  pi.  10, 
Dr.  i.  fiubcarb.  Erglana  (oldsely  reiambling  Ziatritms). 
IBM.  Pot.  (Paelijlalr.)  UliUorinii  Hnek  &  Wor'ben.  Deicribed  Jane.  18SI,  UD- 
dar  Fm.  carinamt  M.  i  W.  (not  Srapkiiier.  earinalut  Hull.  Februirf, 
IBS)).  Pros.  Acad.  Nat  8si.  Phil.,  p.  130;  Seophioer.  cartHalM  M.  *  W., 
IBAS,  Oeol.  Rap  HI..  tdI.  ill.  p  4S6.  pi.  IT,  flg,  1 ;  Staphiacr.  laiifamii, 
ISAS,  Proo,  Acad.  Nut.  Bel.  Phil.,  p.  138.  Upper  Burl.  Ilmaal.  Suboub. 
BarlloEloD.  Iowa, 

«1M4.  Pol.  (FaohybH.I  merope  Hall.     (Zoaor.  moropa.)     ITth  Bep.  K,  T.  St, 
Cab.,  p.  do :  Oeol.  Bap.  Ohio.  Pal ,  vol.  i).  p.  HB,  pi.  U,  Ag,  IS.    Wavarly 
_  Gr.     Suboarb.     Riabfleld,  Obio. 

^HM4  Pet.  (Fkohyloer.)  patorniu  Ball.     (Zaur.  patatnui.)     ITib  Rep.  K.  T. 
^^K  Et.Cab.,  p.  IS;  Geol   Rep.  Ohio,  Pal,  rot.  II.  p.  ITT,  pi.  13,  fig.  IT.    WaTaily 

^B*  Or.    Sobonrb.     RiehHeld,  Ob<a. 

^Pnttl  Pot  (FMhyloor.)  peraDguUto*  Wblte. 

*  Bolt.  Sue.  S.l.  Hill.,  vol.  ii.  p.  11,     Upp 

•1S60.  Pot.  iPaohyloor.)  planohraotilatui  Meek  A  TCoribon.    (Zeoor.  plaaobra- 

eUalUa.)  Prue.  Ai^od.  Nat.  Sri.  Phil.,  p  .^91 ,'  Deol.  Rep.  III.,  i«\.  11.  p. 
34D.  pi,  IS,  flg.  A.  Keokuk  limcal.  Subosrb.  Monriie  Co,,  III, 
*1B*V.  Pot.  (Fashfloar-I  nbaqnalii  WnQbum,  A  Springer.  Ijf*  at  the  group. 
Dawnbed  b<r  IlaM.  18HI,  oi  Seap/iiecr.  iryiuitu  (not  Fot,  (Seafhiaer.)  itqiialit 
Hall,  liUBj.  D.(B.  New  Pal.  Crin.,  p.  B  ;  Baal.  Jour.  Nat.  Hlat,,  p.  SIS ; 
Meek  A  WartheD,  1S73.  a*ol.  Rep.  III.,  fal,  T.  pi.  l&,flg.  B.  Keokuk  I iuait. 
Snboarb.    Crawrordtrille.  Ind. 


E.  SOTTALOOBUnrS  W.  A  Spr 
[mri*.y  a  staiT  or  tliili ;  nfnf  a  II 


.V) 


General  form  of  body,  including  arnis,  very  slender  and  almost 
eylfodrlcal,  Cal>'.x  obconical  or  bell  shaped.  UnderbasnU  well 
developiid  and  bent  upward;  radials  and  brachiaU  of  nenrly  the 
now  form,  with  straight  hinge  line  occupying  tbe  entire  widtb  of 
Ibeplatea;  braobials  either  single  or  compound,  and  supporting 
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G.  FASieooBnnia  w.  1 8pr. 

(vrl^rH  resembling,  mTrti  k  111;.) 

Calyx  obconicsl     Differs  from  the  last  group  in  hsving  two  or 

more  brachiaU,  which  are  short  and  rest  witliin  a  email  seioicir- 

cnlar  scar.     Mode  of  articulation  and  branching  or  arma  almost 

aa  in  Cyalkocrinus.    Colurati  round,  rarely  pentangular. 

1858.  FottrloerlBni  {FarUoarlanDeortatUfilln.  Ttrli.  d.nai.  Tanln  r  Rhaiul., 

Xil.  p.  80,  pi.  10,1(1.  t,  t.     M*n*.  EcblD.  Sill.  Kslk.,  p.  230,  pi.  S,  »g.  t; 

Sehnllu,  IBSS,  Eahla.  EiB.  Kftlk.  p.  iS,  pi.    £,  Bg.  t.     DaToniu.      XtM, 

•ISfiS.  Fot.  (FarlMMr.)  Intamadlni  Hkll  (Oyathaer.  intwnadiiul-     &mI.  lUp. 

Iowa.  Til.  i.  p(.  ii.  p.  Bit,  pi.  18,  fig.  10.     Keokak  limiHt.      8iib«ub.     Ww- 

uw.  III. 
18«1.  Fat.  (Fartaoar.)  a*r*n« Ball,  i&th  Rap.N.T.  6t.Ckb.,p.  111.    Hunilton  Or. 

DitodIbd.    OnUrlo  Co.,  N«w  York. 
18«>.  Fot.  (FailMWr.)  parpltzni   liaik  t  Worthrn.     Tjp*   of  thi>  groap  (PtU- 

rieer.l?)  ptrpUxiith     Pros.  Ai»d.  Nut.  E«l    PhiU.,  p.  ISB.     OmI.  Rop.  lU., 

TOl.  *.  p.  40a,  pi.  I,  Bf.  II.     Lower  Barl.  llmHt.     Bnbsarb.      BnrlingtOB, 

IS21.  Fot.  (FaHioar.d))  qnisqaaagularto  Miller  (CTStliaor.  qDiaquagnlari*)- 

A  Biitory  of  (ha  CrinoidH,  p.  91,  irllh  IgDrta.     PaltTwrrinut  AdiUb,  1M) 

Ado.  ftnd  Hk(-  Mat   Hiat,  toI.   10,  p.  lOB,  and  tdI.  II.  p.    IW.     Bm.  ond 

Foit.  Ctin.,  pi.  10,  figt.  t  >-a.     Soboorb.     Bngknd  and  Iralaod. 
1843.  Fot.  (FariMMr.)  radiatni  Aqatlo.     Ann.   and  Uag.  Nat.    Hiit ,   Tol.  10,  p. 

108.  and  Tol.  11,  p.  I9S.     Has.  aod  9att.  CHo.,  p.   TO,  pi.  10,  flgi.  1  a,  b. 

BDbsnrb.     Iralaod.  EngloDd,  and  Balgtmil. 
IBOS.  Fot.  (Paritoiii,]  talfgnotdoni   Whila.    Pros.  But.  Ba«.  Nat.  BUl.,  p.  10. 

nppar  Bnrl,  Maait.     Snbcarb.     Barlington,  lova. 
leoi.  Fot.  (Pulaocr.)  tannlbraoUatoi  Heak  JC  Wortban.     Proa.  Aoad.  Sat.  HM. 

Ptalla.,  p.  138.     a*ol.  Rap.  Ill  ,  toI.  ill.  p.  4S9,  pi.  IB,  Ig.  I.     Uppar  Bad. 
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I.  F«t.  (Beytaloer.)  robuitni  Hall.  Desor.  N«w  Pal.  Grin.,  p.  7.  Bott.  Joar. 
Nat.  Hilt.,  p.  315.  Keokak  limeit.  Suboarb.  Crawfordi?ilI«,  Ind. 
8pn.  Poitrioer.  Hov^fi  Vforihtn.  G«ol.  Rep.  111.,  toI.  tI.  p.  616,  pi.  29,  flg.  6. 
1843.  Fot  (Beytaloer.)  roitratni  Aastin.  Ann.  and  Mag.  Nat.  Hist., 
Tol.  z.  p.  108;  Tol.  zi.  p.  196;  Rec.  and  Fom.  Grin.,  p.  75,  pi.  9,  figt.  2a-f. 
Monotain  lim«it.  Suboarb.  England,  Ireland. 
Itra.  Ftt.  (BoTtaloer.)  Wethtrbeyi  Miller.  Cincinnati  Soo.  Nat.  Hiat.  (April 
niimb«r),  p.  6,  pi.  8,  figs.  1, 1  a,  b.     Chester  limest.    Suboarb.     Kentuoky. 

6.  Species  with  a  Compound  Brachial. 

1887.  Ftt.  (BeTtaloor.)  b^uguf  Trautaohold.     Bull.  Soo.  Natar.  de  Mosoou,  p. 

14^  pi.  4,  fig.  1-3.     1879.     KalkbrUcbe  Ton  Mjatoobkowa.  p.  114,  pi.  14,  fig. 

3.    Upper  Suboarb.    Mosoow,  Russia. 
*1879.  Fot  (Beytaloer.)  grandii  Waohsm.  A  Spr.     Described  as  PoUrioer.  Coreyi 

Worthen,  1875.     Uool.  Rep.  111.,  rol.  tI.   p.  516,  pi.  29,  figs.  2,  3    (not 

Pu,   (Seapkioer,)    Coreyi  M.  A  W.   1869).     Keokuk  limest.     Suboarb. 

CrawfordsTille,  Ind. 
*lii7.  (?)Pot  (8e7taloer.)originariafTrautscbold.     Bull.  Soo.  Nat.  de  Mosoou, 

p.  S,  pi.  1,  fig.  1.     Kalkbriiobo   bei  Mjatsohkowa,  p.  110,  pi.  14,  fig.  1. 

Upper  Suboarb.    Near  Mosoow,  Russia. 

^e  cannot  believe  that  this  species  possesses  only  six  arms  as 
described  by  its  author,  as  this  would  be  too  great  a  departure 
fkom  the  arm  structure  of  Crinoids  generally.  It  may  possibly 
hmre  had  nine  arms,  with  a  single  one  in  the  anterior  ray,  but 
sore  probably  ten.  Thus  far  but  a  single  specimen  has  been  dis- 
eoTered,  and  in  this  only  the  right  posterior  ray  is  perfectly 
▼isible,  which  had  two  arms ;  the  two  adjoining  rays  are  partly 
bidden  from  view,  while  the  remaining  two  are  entirely  imbedded 
In  the  matrix.  There  are  traces  of  but  five  arms  in  the  slab.  We 
Judge  from  the  photograph,  PI.  14,  fig.  1,  that  the  arrangement  of 
Ihe  plates  in  the  calyx  has  been  somewhat  disturbed,  and  this 
explains  the  fact  that  in  the  diagram,  p.  110,  the  basals  (subradials 
of  Trautschold)  and  radials  are  incorrectly  represented.  It  may, 
however,  be  possible  that  the  original,  like  a  specimen  of  P.  bijugus 
111  oar  possession,  for  which  we  are  indebted  to  the  kindness  of 
Prof.  Trautschold,  is  abnormal,  and  that  some  of  the  basals  (sub- 
fadiiils)  are  anchylosed  with  the  adjoining  radials,  as  in  our 
specimen.  Until  better  material  is  found  we  must  consider  P. 
oriffinarius  as  a  largo  and  abnormal  example  of  P.  hijugus, 

*1S79.  F«t.  (Beytaloor.)  nma  Trautsohold.  (PhUloor.  nma).  Steinbruobo  Ton 
MjaUobkowa,  p.  123,  pi.  15,  fig.  5.  Upper  Suboarb.  Noar  Mosoow,  Russia. 
(Comparo  witb  our  remarks  on  Phialoeriuus.) 

lS7f.  7«t.  (Beytnloor.)  Yaa  Horaai  Worthen.  Oeol.  Rep.  111.,  rol.  ri.  p.  617, 
pi.  11,  figs.  2,  8.     St.  Louis  limest.    Suboarb.    St.  Lonis,  Mo. 
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f .  DSOASOOBUniB  W.  k  Spr. 
(Huf  nnmber  of  teo  ;  nfint  a  lily.) 
Arms  always  len  iq  number.  Calyx  depressed.  Shkllow  bowl 
or  saucer- shaped.  Underbasals  small,  frequently  hidden  from 
view  in  the  concave  base.  Form  of  radials  and  brachials  aa  in  Uie 
preceding  group,  the  latter  plates  simple  or  compoiind.  Arms 
composed  of  angular  wedge-form  Joints,  zigzag,  with  the  longer 
sides  alternating  and  projecting  so  as  to  support  short  rounded 
pinnuls,  which  have  the  appearance  of  armlets.  Column  more  or 
less  peutangular. 

a.  Species  with  a  Single  Brachial. 

*1S6S.  Fotsrlotrlnni  (DMadMrlnni)  BajsnsU  H*ak  i  Wortbao.     (fMyUsar. 

BajWuU.)     Proo.  AoB^.  NtL  Eel.  Pbll.,  p.  IST;  0<nl.  lUp.  III.,  Tol.  T.  f. 

iM.  pi.  SO.  ig.  t.     CfaHtar  llmsit.     SobsBrb.     Illlooli. 
*!9T0.  Fat.  (Ssokdaor.}  daprMim  Mack  A  Wortban.     (Basphiosr.  isprMSU.) 

Pros.    Aead.   Nmt.   Bol.  Phll.,p.  2T;  Oaol.    Rap.  III.,  Tol.  T.  pi.  14,  Of.  8. 

Kaokak  llmaat.     Snbaarb      CmirrardiTilla,  Ind. 
•ISBB.   ?Dt.   (DscBdoor.)  flaeallu   Haak  *  Warthao.      (BospUoer.  aae«Uu.) 

Proe.  Aoad.  Nat.  Bil.  Phil.,  p.  141 ;  Oaol.  Rep.  III..  tsI.  t.  p.  tU,  pL  I, 

tg.  Z.     Ldkit  Barl.  limcgt.     Snfaoirb.     BarlingtoD,  low*. 
•ISSI.  Fat  (DMsdoBr.)  HUlt  Hall.     (SsapUoer.  Eslll.)     Dm«.  Raw  PtI.  Cris., 

p.  T  ;  Bo>t.  Jonrn.  Kat.  Hilt.,  p.  SOB.    UpparBarl.  Ilmaat.    Saboub.     Bu- 

lingloa.Iowa. 
"1804.  Fot  (Saeadoar.)  Iftlop*  H*"'     (bapUoer.  Irrlopt.)     ITth  Rap.  H.  T. 

8t.  Cub.,  p.  68 ;  Gaol.  Borr.  Ohio,  Pal.,  Tol.  II.  p.  lit,  pi.  12,  tg.  10.     Wa- 

Tarty  Or.     SabBarh.     R<«blsld,  Oblo. 
I8M.  Fot.  <DMa4ocr.)  ploUi  Hall.   ITtb  Rap.  N.  T.  Bt.Col.,  p.  141^  OmI.  Sarr. 

Ohio.  Pal..  Tol.  i).  p.  ITS.     Wavarlj  Or.     Saboarb.     Rletaflald,  Ohio. 
•18110.  For 
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•ISei.  roL^DMkdoor.)  HKlaiiiUHk&Wonhin.    Tjpe  of  Ibti  group  (S«pAi«r. 
tralarU}.     Ptorj.  Aead.  Nst.  Sei.  Phir.,  p.  145.     Qcul.  Rap.  III.,  'ol.  r.  p. 
-  471,  fl    3,  fig.  ID.     Upper  Burl,  limeflt.'    Subcirb.     Borlington,  tooa. 

'ISM.  Pol.  iDMBdoo.)  •DbtoitaoiBi  Hill.    iBoftphioer.  labtortnoiai.)  lIihR«p, 

N.  V.  St.  Cnb..  p.  69.     Oeol.  Sun.  Ohio.  Pal.,   vol.  ii,   p.   177,  pi.  12,  ftgt. 
IS,  IE,     W«r.rly  Qr.     Bubo:irb.     Richaald.  Obio. 


0.  Bpnoiaiof  Polcrlc 

k  PotMiaer.  otlyanlm  Hull.     Of 

Biiltb.      Lonr  Surl.  lliD«a(. 

I.  Fotoriosr.  oonloua  Pbiilipi,   Qt 

Rtp.,  pi.  lA,  rig.  IZ.     DaKun) 


rinui,  imparfeotlf  hnowB, 

.  R*p.  Iowa.  »ol.   i.  pi.  2. 1 

Subsarb.      Burlinglon,  loi 

pi.  i.  Og.  i. 

laiS.  Animaux  Fa(>..p 


il,  Vi 


■  a*oi. 


47,  pi.  F.  eg.)i 

ind  fvtt.  Crio., 
and  Balgi»». 
Balg.p.  93,  pi. 


'dt  kp.  Lamiik.  p.  Be4  i    Auatln.    1843,  Res. 
p.  HI,  pi,  ID,  Bgt.  i  a,  b,  0.     Suboarb.      England.  Ireland 
Potsrlacr.  eonoideu*  D*  Kooinck  A  Lehon.    Racherab.  Crii 
1.  tif.  S  a.  b.     Sahonrh.     Vl»l.  BalKiam. 

OFoUrlMr,  ertindrioui  LjDD.  (Nnt  Hali=HDmoor.  g;llndTien«1.  Traai, 

Am    Ptiilui.  Soc,.  Philad.,  Tol.  iJil.  p.  4&B,  pi.  27,  flg.  I.     Enorinal  llmail. 

Baboirb.     falla  of  lb>  Obio.      (Im|wrfeDt  iptsinign.) 
FotorlDor.  ktuIU*  HeCnj.     (Not  Pat.  grMiUa  Hill  --^  Oendaer.  grteiUi.) 

Carb.  Pom.  IraUnd.  p.  178,  pi.  lb,  flga.  ll-M.     Subaarb.     Iralsnd. 
1178.  PoWrioor.  HardiUBIuli  Worthan.     Oeol.  K.p.  111.,  .ol,  »,  p.  633.  pi.  10,  llg. 

lU.     et.  Louii  llmarl.     Snbsarb.      llkrdin  Co.,  111. 
PoUrlotr.  imprMdu  Pbillipi.   Qaol,  Yorkib,,  il.  p.  305,  pi.  I*,  fig.  1  i  Amtin, 

tMS,  &re.  and  Fon.  Crln,,  pi.  IS,  Bg.  IS.      (Not  Fvt.  imprittut  Rkhtar  * 

yngei     Oei.gnuil.  lUwIea.  IHflO,  pi.  31,  fig.  4S.)     Saboarb.     EnjUnd. 
IHl.  Peurissr.  IndentDB  Hall.     IStb  Rep.  N.  ¥.  St.  Oab.,  p,  113.    Hnmlli<in  Or. 


DCTO 


,  N.  Y 


*IM1.  Poteriotr.  Invioalai  Ljdd.      (OrsthoDr.  lavlanlttt,)     Ptoo.  Acad.  Nat. 

Svi.  Pbil. .  p.  40i>.     BnenuaUluHft.     gnbcatb.     JaftunoD  Co..  Kf. 
UT>.  PetM-loor.  UialttBala  Woithao.     Gaol.  Hap.   III.,  Tot.  tI.  p.  626.  pt.  31,  fig. 

i.     tippar  Coal  Ueaiurai.      Laaalle,  III, 
IMl.  P«lariocr.  lapldn*  Hall.    Dean.  Naw  Pal.  Ciin.,  p.  B ;  Boat.  Joarn.  Nat.  UUt. 

p.  .1111,     L»Har  Bnrl.  Ilmoil.     eabcirb.      Burlington.  loxa. 
1IT3.  PoWriooT.  mMOUplanaia  Worthan.     Dial,  Bip.  Ill,,  rol,  t,  p.  Ml.  pi.  34.  llg. 


a.    C„a 


I,  111. 


r  Kenola.  d,  Haragab..  p.  47, 
Rap.  D.  S.  (laul.  Eorv.  Tarr. 
I.   IIO.     Uamlltan  Or. 


UM.  PoUrioct.  minnttu  F.  A.   Roamer.     Baitr. 
pi.  H,  ngi.  I  a-d.     Poildonlen  eobiefer.     Vt 

Un.  P«t«Ti(ioi.  monttnaeBali  Maak.     Hijdan 

LoKTf  Carb'in.     M  on  Ian  I  Tardtorr. 
IHl.   PdUriOsr.  dm**   liall.      nih  Kep.   N.   Y.  St.  Cab., 

llavonluD.     Canandalgua.  N.  V. 
IWI.  ?«Uriaer.  nertoa  Hall.     ISih  Rap  N.  Y.  St.  Cab.,  p.  121.     nnmitian  Or. 

Dar^D'an.     Onlarlo  Co.,  N.  V. 
IMl.  Poterlocr.  BodebrmeUatDi  Uall.     OaM.  Haw  Pal.  Orln. ,  p.  B  i   Boh.  Journ. 

!faL  Uiat.,  p.  «M.     Krokuk  llmait.     Subearb,     Crawfordailllo,  Jnd. 
OPotnlMf.  pA«h;dAetjIniUullar.     Monaitbar.  Barl.  Aoid.,  ^   Itl.     Da- 

aoolan.    Oatmanj.      (No  naana  of  eoinparlaiiB. ) 
(TjPotMlMT.   patalu   Mullar,      M  on  n  la  bar.    Barl.   Aoad.      DaToolao      Oar- 

bid;.     (No  uaaiK  uf  oouipurliun. ) 
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1B43.  Potaiioer.  pntegonu  Autb.    (Clftdoar.  pmUgonu.)   Adb.  t  Mf.  Hat 

Hill.,  Tol.  il.  p,  )Se  i   Raa.  and  Fou.  CHd.,  p.  SB,  pi.  11.  tgf.  »m-C     Bab- 

carb.     SagUDd. 
1868.  FotarlMT.  mgom  Shumard.    Tnn*.  St.  Lonli  Aaad.  lioL    Cwl  llMaan& 

(No  mHDt  aCeompuriuii.) 
IStS.  PotoiiooT.  ilmplaz  Ljon.   (Not  Pot.  (SMpUMT.)  dmplax  Ha1]=DnTUMr. 

■Implaz.)     TroDt.   Ab.  Fbllu.    Sou.  Phil.,  p.   4S8,  pi.  2B,   Bg.  f.      Cppar 

Ueldarb*rg,  DcToniui.    Falli  of  lb*  Ohio. 
1811.  Fatarioar.  Matdi  Hlllar.    HiaL  Crln.,  p.  II;   Srhlothaln,  IBIJ  ;    Kaahtr. 

PatrafMlaak.,  to).  U,  pi.  tb.  Dg.  1;  Aoatin,  IMS,  TUe.  and  Poo.  Crio.,  p. 

as,  pi.  10,  figf,  A  a,  b.     UaoDUln  MiohL    Snbaarb.    Bngland  aad  IrcUad. 
*1UI.  PotarlMT.  WoTtbani  Ljod.     (OyaUor.  Wortbanl.)    Proo.  Acad.  HaL  BeL 

Pbil.,  p.  410.     Kaorloa)  Ilmaat.     Dctod.     JaBanon  Co.,  Kj. 

It.  ORAPHIOCBIlniB  Dt  Kouinsk  A  Uboo. 
I8SS.  OrapMoerinKt  De  Kon.  Ss  Leb.    Crio.  Carb.  Belg.,  p.  115. 
18SS.  Seaphioeriniu  (io  part)  Hall.    Geol.  Rep.  Iowa,  vol.  I.  pi.  S,  p.  MS. 
187&.  Phialoerinutit)  Trantschold.    KalkbrUcbe  HJatch.,  p.  122. 

A.  Tjpioal  form. 

In  general  aspect  Orapkiocrinug  closely  agrees  witli  a  furiu  of 
Poteriocrinus  forwbich  we  bave  proposed  llio  name  SvytalocrinuA, 
from  which,  however,  it  differs  clearly  in  the  anal  area,  which  in 
Orapkiwrinun  baa  but  a  single  plate,  while  in  the  other  it  liaa 
three.  De  Koninck,  in  his  generic  description,  mentions  only  two 
orders  of  plates  as  constituting  the  calyx,  in  which  he  is  evidently 
mistaken.  We  have  before  us  several  species  from  the  BurlingbMi 
limestone,  which  have  heretofore  been  referred  by  their  authors  to 
Scapkiocrinus,  but  which  agree  in  the  clearest  manner  with  the 
tyijiuil  (jiaij'iiurniiui'  eiicriiioide/:     Tliey  ull,  like  LUt  lyjiii 
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Imst  named,  that  the  entire  genus  Scaphiocrinus  as  formulated  by 
Hall,  is  identical  with  Graphiocrinus.  Scaphiocrinus  simplex^ 
tnd  a  few  other  species  like  it  with  a  single  anal  plate,  are  un- 
donbtedly  so,  but  all  others,  and  by  far  the  majority  of  species 
descril)ed  under  Scaphiocrinus^  are  generically  distinct  from 
thraphiocrinus^  and  must  be  classed  with  Poteriocrinus. 

Closely  related  to  Oraphiocrinus  are  Bursacrinus^  Meek  & 
Worthen,  and  Phialocrinus^  Trautsehold.  We  can  perceive  slight 
•Imctaral  differences  by  which  the  two  might  be  distinguished 
from  the  first,  but  it  can  only  be  a  subgeneric  division,  and  it  is 
•omewhat  questionable  whether  even  this  can  be  maintained  as  to 
Phialocrinus. 

Bevised  Generic  Diagnosis. — General  form  elongate,  almost 
ejrlindrical.  Calyx  small,  rather  shallow,  with  bilateral  symmetry. 
Underbasals  five,  minute,  rarely  extending  beyond  the  column. 
Basals  small;  four  at  least,  frequentl}^  ail  five  of  them,  equal. 
The  former  is  the  case  in  all  species  in  which  the  anal  plate  is 
ditconnected  from  the  basals,  the  latter  when  it  rests  directly  upon 
one  of  them,  in  which  case  the  posterior  basal  is  considerably 
higher  and  truncate  above.  Radials  large,  their  upper  articulating 
nuurgins  straight.  Brachials  one  by  five,  as  large  or  larger  than 
the  radials,  aud  of  a  similar  form,  but  with  the  lower  margin 
alraight ;  sutures  gaping,  articulating  facet  occupying  the  entire 
width  of  the  plate. 

There  are  generally  two  arms  to  each  brachial,  or  ten  to  the 
individual,  which  remain  simple  throughout;  but  in  the  above  men- 
tioned species  the  upper  side  of  the  brachials  is  truncate,  and  the 
Orinoid  has  only  five  arms.  The  arms  are  long  and  heavy,  com- 
posed of  short  Joints  with  almost  parallel  sutures.    Pinnulae  long. 

A  single  rather  small  anal  plate  is  placed  half-way  between  the 
radials  and  brachials,  either  resting  on  the  posterior  basal  or 
••parated  from  it,  but  in  either  case  extending  above  the  plane  of 
tho  radials.  Ventral  sac,  so  far  as  observed,  strong,  composed 
of  elongate  hexagonal  plates.  Column  round  or  obtusely  pen- 
tagonal. 

Oeological  position^  etc, — Found  so  far  only  in  the  Subcarboni- 
ibrons  both  of  Europe  and  America.  We  recognize  the  following 
apccies : — 

23 
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*18ei.  t  GrftpblODriAW  Mrbouilu  Hcsk  A  WorthtD.    (iMpUMr.  mibm»ri«I.) 

FroB.  Ackd.  Mil  Bel  Phil.,  p.  110 ;  Qtol.  lUp.  III.,  lol.  r.  p.  Ht,  ft.  U. 

tg.  1     Coal  HvunrH.     epringBeld,  111. 
IStS.  OrkpUoor.  aiiorliioidN  Da  Eaniock  A  Lahon.    Tjp«  nf  th*  ganmi.   BMibtrah. 

CrlD.  B*lg.,p.  117,  pi.  t.  Bg.  IS,  lSa,b.  HaBDt^D  llmMt.  Baburk  Tmf- 

Bkj,  B«1g.,  and  BriMol,  Bug. 
*I8T3.  OrspUoar.  MaAduiul  Worthao.    (BaapUiwr.  MeAdBBui.)   a»l.  Bap.  HL, 

vol.  T.  p.  4SS,  pi.  19.  tig.  1.     Eaokak  limaat.     SolxiArb.     Jmtj  Co..  HI. 
'IBflS.  OrftpUoar.  ndla  Mack  A  Warthan.    (StftphlMr.  rndtt.)    Proa.  Aoad.  Mat 

Bol.  Pbil.,  p.  130  ;  aaol.  Rap.  111.,  to),  t.  p.  411,  pl.  1,  flg.  I.     Dppar  Ba>- 

Ilugloii  limaat.     BoboarbJ     Barllngtou,  Iowa. 
■18&B-  Orapkioar.  dmplaz  Hail.     (SaaphiDBT.  aiuplMt.)     Oaol,  Rap.  Io«>,  toL 

i.  pt.  I).  p.  »I,  pL  S,  Fig.  10.     BarllDgtOD  limaat.     Snbaarb.      Bariingloa, 

■JMl.  Qikphiogr.  iptnobTMliUtu  Hall.      (SakpUoar.  iplBobraelilatiu.)    Ka« 

Pul.  Clin.,  p.  B;  BoiL  Jonrn.  Kat.  HIit.,p.  308,     Lowar  BnrliDglon  linatl 

Snboarb.     BarlingtOD,  Iowa. 
*)88S.  OnpUoOT.  ■trifttu  Mack  A  WoTlbcD.     ( Baaphloar.  atrlktu. )    Proa.  Aaal 

Nil.  Soi.  Phil.,  p.  142;  Qaol.   Rap.   111.,  *ol.  r.  pl.  1,  Bg.  11.     Lowar  Bai. 

liDgtOD  llmait.     Snbaarb.     Bnrllngtoii.  Iowa. 
■1861.  OrkpUoei.  tottnonu  HkII.     (B«kpUo«r.  toitnomt.)    Daae.  y*w  Pal,  Cria., 

p.  T  ;  Boat.  JonrD.  Nat.  Hlit.,  p.  300.     Dppar  and  Lowar  BnrlingtoD  liaML 

Snbaarb.     Barlingtou,  Iowa. 
*1SSI.  QnpUow.  WMkamntU  Haak  A  Worthan.      (8a»pliio«r.  WMhamntU.) 

Proo.  Acad.  Hat.  Bcl.  Phil.,  p.  141 ;  Qaol.  Rap.  III.,  Toi.  ii!.,  p.  4S8,  pl.  II, 

flg.  T,  a,  b.    Lowar  Barl.  limaat.    Saboarb.    Burlington,  Iowa. 

B.  Snbganiii  BnUUCSIHIIS  Blaak  A  Worlhan. 
1861.  Buriaerinui  H.  &  W.     Froc.  Acitd.  Nftt.  8ci.  Pbil.,  p.  186. 
1863.  Burtaerinat  White.     Proc.  Bnst.  Soc.  NU.  Hist.,  vol.  U,  p.  U. 
1BS6.  Bur»aeriau$  M.  A  W.    Qeol.  Bep.  111.,  vol.  iii.  p.  478. 

BiKly  rflpiilly  spicatJins  to  the  top  of  tlie  firnt  diviaioii  of  tht 
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arm  pieces  are  less  than  half  the  width  of  the  last,  and  like  all 
others  composed  of  a  single  series  of  joints. 

In  the  extraordinary  width  of  the  lower  portion  of  the  arms, 
the  flatness  of  the  arm  pieces,  and  the  fact  that  these  lie  side  by 
side,  abutting  laterally,  Bursacrinus  somewhat  resembles  Ichthyo- 
erinus^  but  the  arms  are  comparatively  longer  and  the  general 
aonstroction  of  the  body  otherwise  is  very  distinct. 

Only  two  species  are  known ;  both  are  from  the  Subcarboniferous. 

IMl.  BnrsMTiaui  Waohimnthi  M«ek  A  Worthen.     Type  of  the  sabgeDiii.     Proo. 

Aoad.  Nat  8oi.  Phil.,  p.  137;  Qeol.  Rep.  III.,  vol.  iii.  p.  479,  pi.  17,  fig.  6. 

Upper  Barlington  limest.     Sabcarb.     Barlington,  Iowa. 
IMi.  Barfaeriaiis  oonfirmatai  White.    Proo.  Boat.  Soo.  Nat.  Hiit,  roL  iz.  p.  II. 

Lower  Burlington  limest.    Sabcarb.    Barlington,  Iowa. 

0.  Sabgonoi  (?)  PHIAL0CBINU8  Trautsohold.'     (Not  Eichwald  ) 
1879.  Monogr.  KalkbrQche  von  Mjatschkowa,  p.  122. 

Prof.  Trautschold  proposed  the  above  name  in  a  full  generic 
•ense  for  two  species  of  Crinoids  from  the  Upper  Subcarboniferous 
of  Russia.  The  resemblance  to  Oraphiocrinus^  as  already  men- 
tioned, is  so  close  that  we  doubt  whether  the  group  can  be 
upheld  even  subgenerically.  So  far  as  known,  Phialocrinus patens 
dlftevB  from  Oraphiocrinus^  as  now  revised,  only  in  having  two 
brachial  pieces  instead  of  one,  and  in  the  underbasals,  which  here 
project  slightly  beyond  the  column.  The  latter  is  unimportant, 
and  a  comparison  will  show  that  the  two  brachials  combined  have 
ezactl}'  the  form  of  the  single  plate  in  Oraphiocrinus;  their 
division  involves  no  structural  change,  but  merely  facilitates  arti- 
enlation.  Trautschold's  flrst  species  only  can  be  placed  here: 
bis  P.  uma  is  certainl}'  a  Poteriocrinus,  as  indicated  by  its  ob- 
eonical  form,  the  large  underbasals,  and  especially  by  the  arrange- 

»nt  of  its  anal  plates. 


1879.  Chraphioer.  (PhUlocrinni)  pateni  Traataohold.     Monogr.  d.  Kalkbrfiche 
▼OD  Mjatfch.,  p.  123,  pi.  15,  fig.  4.    Upper  Saboarb.    Near  Moscow,  Rassia. 

10.  WOODOCEnniS  Do  Koninck. 
1884.  Rechercb.  Grin.  Belgique.  Supplement,  p.  4. 

General  form  including  arms  short  and  robust;  calyx  depressed, 
arrangement  of  the  plates  in  the  anal  area  unsymmctrical. 

TTnderbasals   live;  small,  quadrangular,  forming  a  pentagon 

>  £ichwald*B  genus  Phialoerinus  (LetUaea  Rossica,  i.  p.  578,  pi.  81,  fig. 
17)  was  not  defined,  being  founded  on  fragmentary  pieces  of  column. 
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with  nenrty  strnigbt  Bi<)cs,  Blightly  concave  in  tbe  middle.  Basala 
about  of  equal  size,  hexagonal,  wider  than  high.  Radials  penta- 
gonal, wide,  and  short,  broadly  truncate  above.  Brachials  one 
by  five,  similar  in  form  to  tlie  rndinls,  but  truncate  l>eIow  instead 
of  atxtve;  they  support  on  eacb  upper  sloping  side  an  arm  which 
bifurcates  on  the  fourlb  to  the  eigbth  plate  above,  the  branches 
remaining  simple  throughout,  thus  giving  four  arms  to  each  ray 
uniformly. 

Tbe  arms  arc  rather  divergent,  heavy,  rounded  on  the  onteide, 
gently  tapering  to  the  tips  and  terminating  in  a  sharp  point. 
Arm  pieces  extremely  short,  their  sutures  parallel.  Pinnulie  long 
and  numerous,  directed  inward,  composed  of  ten  to  twelve  amall 
joints. 

Tbe  anal  area  is  remarkable  for  its  great  nnm1>cr  of  pieces, 
being  composed  longitudinally  of  several  rows  of  pistes,  alter- 
nately arranged.  The  loner  and  largest  plate  rests  between  two 
basals,  one  of  tbe  upper  sides  against  tlie  right  {msterior  ra- 
dial, the  other  against  tlie  first  anal  of  the  adjoining  row.  The 
second  snat  plate  rests  upon  a  basal,  and  abuts  laterally  against 
the  left  posterior  radial.  The  third  anal  is  placed  upon  the  Arat, 
toward  the  right  side  of  the  second,  and  rests  partly  against  tbe 
right  posterior  radial.  The  anal  area  is  elliptic  in  outline,  com- 
posed of  twelve  or  more  plates,  only  three  of  whicU  are  on  a  level 
with  the  radials.  The  form  of  the  ventral  sac  is  unknown,  but 
from  all  ap|)earances  it  is  somewhat  balloon-sliaped,  and  does  not 
extend  to  tbe  top  of  the  arms. 
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1680.  ZMcrinui  Meek  A  Worthen.  Subgenus  of  PoUH&erinui,  Geol.  Rep. 
111.,  Tol.  il.  p.  186.  (Not  Zeaerinui  Bcbultze.  Monog.  Echin. 
Elfel  Kalk.,  p.  38.) 

General  form  of  liodj  with  arms  closed,  terete  or  siibcjiiiulrical, 
often  contracted  near  the  arm  bases  and  spreading  alKive ;  Calyx 
more  or  less  depressed,  low  cup  or  baKin-shn|)ed,Tarcly  turbinate, 
with  the  basal  |)ortion  sunken  in  and  forming  a  deep  concavity. 
Arrangement  of  plates  slightly  unsymmctrical. 

Underbasals  five  (abnormally  six),  small,  generally  hidden  in 
the  central  concavity,  nnd  covered  by  tbb  column.  Basals  five, 
sometimes  nearly  e<iual,  but  more  frc(|ueitly  showing  a  tendency 
to  irregularity  on  the  posterior  siile.  Hadials  five,  i)entagonal, 
the  up|)er  side  truncate,  with  a  single  brachial  plate  in  each  of  the 
four  lateral  rays;  the  anterior  ray,  however,  as  a  rule  has  one, 
two«  to  six  or  more  additional  quadrangular  brachials,  and  a  bifur- 
cating plate  al)ove,  resembling  in  outline  the  single  brachial  of  the 
other  rays.  The  latter  plate  is  wide,  rather  short,  and  of  the  form 
of  the  radials,  but  truncate  below,  and  joining  the  entire  up|>er 
margin  of  the  radial. 

Arms  comparatively  short,  bifurcating,  scarcely  rounded  on  the 
exterior,  rarely  angular;  the  bifurcating  plates  comparatively 
larjser  and  sometimes  ncxloHc.  Uauiifications  only  occur  on  the 
two  outer  arms  of  the  rayH,  and  tliCHC  arms  have  strai^dit  outer 
margins  throughout  tlicir  length.  The  branches  are  given  otf  at 
regular  intervals  toward  the  inner  side  of  the  ray,  and  remain 
•ingle  throughout.  The  arms  are  all  of  uniform  thicknehs,  and 
their  sides  are  sharply  dcfinetl,  ami  when  clonetl  tliey  Join  so 
neatl}'  with  each  other  that  it  appears  as  if  they  fornuMl  a  solid 
bu<ly.  Arm-Joints  much  wider  than  lt»ng«  with  nearly  parallel 
•utures.  IMnnulie  short  and  slender,  t-ouiposed  of  six  or  more 
angular  Joints  dircftc<l  to  the  interior  of  the  crin<iid,  not  given  oflT 
laterally.  Arm  furrows  app:in*ntly  covered  by  the  infolding  of 
the  pinnuhi*,  not  by  alternating  platvs. 

There  are  frt>ni  \\\i*  to  seven  anal  platen,  alternately  arranged  in 
two  r(»ws,  the  lower  plate  resting  with  one  side  against  the  sloping 
right  side  c»f  the  p<isteri(»r  basal,  the  <»ther  against  the  right  pos- 
terior radial,  in  some  siH*cics  almost  touching  the  underl>asals. 
The  arrangement  of  the  succeeding  plates  is  very  similar  to  that 
of  ir'NK/fw-ri/if/M,  except  that  the  portion  of  the  anal  an*a  al>ove 
tlie  line  of  the  radials  has  a  sharp  triangular  outline  instead  of 
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elliptic  as  in  that  genus.  The  whole  protrudes  and  is  nlnioat  eren 
with  the  surface  of  the  arljoining  arms,  which  curve  around  it  or 
rest  upon  its  flanks.  The  ventral  sac  is  broadly  balloon-ahaped, 
and  extends,  so  far  as  observed,  to  about  one-half  tbe  height  of  the 
arm.  It  is  composed  of  a  great  number  of  small  plates,  is  sab- 
pyramidnl,  sharply  pointed  at  its  apper  end.  It  consists  of  fire 
diverging  spheromeres,  the  radial  portions  deeply  depressed,  the 
interradial  extending  outward  in  sharp  edges,  the  edge  at  tbe 
posterior  side  connecting  with  tbe  anal  area,  those  of  the  Otiier 
sides  abruptly  turned  neur  tbe  top  of  the  calyx  toward  the  poste- 
rior of  the  specimen,  where  the  sac  evidently  connects  with  the 
main  body,  thus  resembling  a  balloon.  The  sharp  edges  are 
wedged  in  for  a  short  distauce  between  the  outer  arms  of  two  dif. 
ferent  rays,  and  the  arms  themselves  with  their  pinnulie  rest 
within  the  radial  excavations  almost  as  in  JCucalyplocrinua.  The 
radial  spaces  are  subdivided  near  their  base  hy  a  short  ridge, 
underneath  which,  and  apparently  independent  of  the  sac,  there  is 
Been  in  every  ray  a  little  short  tube  representing  the  ambulacnl 
passages.  Tliere  is  no  sign  of  an  anal  opening,  but  we  have  ob. 
served  two  rows  of  respiratory  pores  along  the  median  line  of  tbe 
radial  depressions. 

Column  round,  sometimes  bordered  by  irregular  lateral  cirrfai; 
its  diameter  small,  the  central  canal  minute  and  apparently  round. 

The  genus  Zeacrinus  is  evidently  closely  related  to  Woodocri- 
nu8,  and  as  we  are  inclined  to  believe  that  the  ventral  sac,  which 
has  not  yet  been  discovered  in  the  latter,  is  most  probably  simi- 
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The  ventral  sac,  which  really  presents  the  best  generic 
luurmcters,  and  by  which  it  is  easily  recognized,  was  altogether 
adatowD,  and  the  difficulty  was  increased  when  several  species 
Mve  admitted  which  belong  to  other  groups,  and  which  were  evi- 
iMitly  not  intended  to  be  included  by  the  authors  of  the  genus. 
_Wm  hare  been  obliged  to  throw  out  all  species  with  long,  angular, 
arm-Joints ;  these  have  also  a  tubular  ventral  sac,  and  we 
placed  them  under  some  of  Jihe  varieties  of  Poteriocrinus^ 
they  really  belong. 
inus  has  by  most  authors  been  placed  under  Poteriocrinus 
An  a  anbgenus,  but  in  this  we  cannot  concur.     We  look  upon  it 
nfther  as  the  type  of  an  independent  little  group  of  Crinoids,  in- 
CJhMliDg  several  genera,  which  culminates  in  HydreionocrinuB  and 
tkMocrinus^  some  of  the  last  survivors  of  the  Cj'athocrinidse. 
teacrinuB  excavcUus  Schultze  is  evidently  a  Taxocrinus. 
Oeological  positionj  etc, — The  genus  is  confined  to  the  Subcar- 
Konlferous,  ranging  through  all  the  divisions  of  that  epoch;  and 
only  been  discovered  in  America. 
We  recognize  the  following  species : — 


ItMrlnui  aipar  Me«k  and  WoriheD.    Proo.  Aoad.  Nat.  Sei.  Phila.,  p.  150. 

Geo].  Rep.  III.,  vol.  t.  p.  430,  pi.  I,  fig.  7.     Lower  Barlington  limeit.  (not 

Upper  Barlington  I.  ei  stated  by  M.  and  W.).    Suboarb.    Barlinglon.  Iowa. 
K  Saaer.  UfareatOB   McCheiney.      New  Pal.  Foss.,    p.    10.     Trans.    Chicago 

Aead..  18A7,  vol.  i.  p.  71,  pi.  4.  fig.  3.    Chester  limest.    Suboarb.    Chester,  III. 
•IteS.  Immt.  bartaformii  White.     (Poterioor.  bnrisformii.)    Proo.  Bost  Boo. 

Nat  Ilist,  p.  10.     Lower  Barlington  limest.    Suboarb.     Burlington,  Iowa. 
latS.  Immt.  eompMtllil  Worthen.     Geol.   Rep.   111.,  vol.  v.  p.  536,  pi.   21,  fig.  5. 

Sabearb.     Camberland  Co..  Ky. 
ISML  laser,  elagaai  Hall.     Oeol.  Rep.  Iowa,  vol.  i.  pt.  ii.  p.  547,  pi.  9,  figs.  1  and 

S.     Upper  Barlington  limest.     Suboarb.     Burlington,  Iowa. 
IMT.  (1)  ZMor.  florealii  Yandell   and   Shumard.     (Cyathoor.  florealii.)     Cont. 

Otol.  Kentucky,  p.  24,  pi.   1,  fig.  1.     Shumard,  1855.     Pot^rioer.Jloreali*^ 

8«eondRep.  Gaol.  Missouri,  pi.  ii.  p.  217.     Shumard,  I8A6.  Zeacr.Jlorealu, 

Cat.  Pal.  Foss.,  pt.  i.,  Echinodermata,  p.  399.     Chester  limest.     Suboarb. 

Grayson  Co.,  Ey. 

We  are  not  certain  that  this  species  belongs  here,  as  we  have 
■•▼er  teen  the  description. 

\BSS»  leaer.  iatarmedini  Hall.    Geol.  Rep.  Iowa,  vol.  i.  pt.  ii.  p.  681,  pi.  25,  fig. 

4.     ChesUr  limest.     Subcarb.     Chester,  III. 
lS4e.  Itaer.  magnoliaeformii  Owen  and  Norwood.     Type  of  the  genns.     (Cya- 

tkMT.  magnoliaeformii.)     Research  Pot.  Carb.  Rocks,  Kentucky.    Troost, 

1850.  2Stacr.  magnoiia/ormis.  Cat.   Crin.   Tenn.     Hall,   1858,   Geol.   Rep. 

Iowa,  vol.  i.  pt.  ii.  p.  543  and  684,  pi.  25,  fig.  4.    Chester  limest.    Suboarb. 

Grayson  Co.,  Ky. 
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ISM).  Z«Mr.  vrMt  Lyon  and  CuMdit;.    Am,  Joar.  So),  (d.  i.)  toI.  n,p.  71.    CIm»- 

tar  llm«K.     Bubwrb.     R7. 
ISSS.  Zmmt.  raniuni  Hall.    Oaol.  Rep.  Iowa.  toI.  I,  pt.  ii.  p.  MB,  pt.  0,  flg.  >. 

Upper  Barl.  llmoil.    Snboirb.    Barliogloa,  Iow>. 
IBCV.  ZtMr.  (BDblma  H*ok  and  Worthon,     Proo.  Aokd,   Nat.   Soi.   Pbll.,  p.    14* ; 

Qsol.  Rep.  III.,  rot.  •.  p.  iSS,  pi.  I,  flg.  S.     Upp«r  BarliDgton  llnoit.     Sab- 

oiirb.     Barllngton,  luira. 
IBAS.  Zewr.   [•TifttU  Mtek  and  Worlbdi.      Proo.  Aoad.  Nat.  Bel.  Phil.,  p.  151 ; 

a*o1.  R»p.  III.,  Tol.  T,  p.  428,  pi.  1,  tg.  A.    Upper  Barlloiton  Hdm**.    SbV-_ 

aarb.     BarMngton.  Iowa. 
IBtO.   (Sept.)  Zhoi.  TrOOItaau  Uaek  and  VortboD.     Proe.  Aoad.  Mat.  Bel.  Phil.. 

p.  390;  Oeol.  Rep.  III.,  Tol.  ii.  p.   ISS,   pi.    IB,  flg.   1.     Upper  aad  Lower 

Burllnftton  llment.     Saboarb.     BnrllnglDD,  Iowa. 
(Syn.)  ZtUT.  uoparini  Hall  (Fab.   ISSl).     DaHr.  New.  Pal.   Crio.,  p.  S; 

BoK.  Jour.  Hal.  Hilt.,  p.  SOt. 
(Sgn.)  Zaur.  ■M«nlnl  WhIM  (ISB2).     Proe.  Boat.  800.  Nat.   Hilt.,  p.  II. 
IBSS.  ZMor.  warthanl  Hall.    Qaol.  Rep.  Iowa,  toI.  i.  pt.  11.  p.  nU.    ChaiUr  11bi«l 

Snbearb,    Cbaitar,  III. 

(Compare  with  Z.  tnagnotiw/ormis.) 

IB.  HTDKBIDHDCKIKirS  De  Konlnak. 
1858.  Ball.  Acad.  Royale  Belglque,  vol.  Tiii.  pt.  U.  p.  13. 

A.  Tjpleal  farm. 

General  form  siibcylindricalt  short,  slightly  sprettding  toward 
the  tips  of  the  arms ;  with  aa  enormous  ventral  sac  extending  be- 
yond the  limits  of  the  arms,  and  corering  them  like  a  roof. 
Calyx  short,  rounded  below,  basal  portion  sometimes  deeply 
concave. 

Underbasals  small,  and,  according  to  De  Eoninok,  forming  a 
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:  flopport  on  their  upper  sloping  sides  two  arms,  which  subdivide 
once,  or  oftener. 

The  arms  ramify  in  the  same  manner  as  in  Zeacrinus^hy  throw- 
ing off  branches  toward  the  inner  side  of  the  ray;  they  touch 

.  laterally,  and  are  so  arranged  that  the  sutures  between  the  rays, 
ftom  the  basals  up,  form  straight  lines,  except  on  the  posterior 
side  where  the  arms  curve  slightly,  following  the  margin  of  the 
anal  area.  The  arms,  before  they  become  simple,  are  composed  of 
ahort,  strongly  wedge-shaped  joints  alternately  arranged,  which  in 
moat  species  are  by  degrees  turned  into  a  double  series  of  inter- 
locking plates.     Pinnulse  very  small  and  short. 

The  arrangement  of  the  anal  plates  is  exactly  as  in  Zeacrinus 
and  Woodocrinus^  but  the  anal  area  is  leas  protuberant.  The  ven- 
tral sac,  which  is  the  most  remarkable  part  of  this  Crinoid,  and 
the  best  character  for  distinction,  has  the  form  of  a  mushroom^ 
upright,  cylindrical  below,  abruptly"  spreading  beyond  the  tips  of 
the  arms  and  forming  a  rim  composed  of  a  row  of  6,  II,  15  or 
more  large,  spiniferous  or  nodose  plates,  spread  out  horizonally 
and  tending  slightly  downward.  The  upper  part  or  roof  is  low 
hemispherical,  and  is  formed  either  by  the  spiniferous  plates  them- 
aelves,  which  are  in  that  case  unusually  large,  or  more  frequently 
by  a  number  of  irregular  plates  within  the  centre.  The  tube,  or 
cylindrical  portion  of  the  sac,  is  composed  of  small  plates,  hori- 
aontally  arranged,  and  provided  at  the  sutures  with  oue  or  two 
rows  of  respiratory  pores.  No  other  aperture  has  as  yet  been  ob- 
served, nor  has  the  connection  of  the  tube  with  the  main  body 
been  ascertained. 
Column  small. 

De  Koninck,  in  his  generic  description,  took  the  upper  portion 
of  the  ventral  sac  to  be  a  regular  vault,  and  thereby  distinguished 
this  genus  from  Poteriocrinus  with  a  large  proboscis,  while  this 
organ,  as  he  supposed,  was  absent  in  Hydreionocrinus.  Some  of 
the  European  species  which  De  Koninck  refers  to  his  genus  must 
be  considered  doubtful  until  better  proof  is  given  that  the3'l)elong 
here.     His  H,  globularis  is,  in  our  opinion,  an  Eupachycrinus, 

« 

Hydreionocrinus  has  the  closest  relations  with  Zeacrinus^  with 
which  it  agrees  in  the  construction  of  the  calyx,  and  in  the  mode 
of  bifurcation  of  the  arms ;  but  Uie  enormous  size  of  the  ventral 
aac,  its  peculiar  form  and  construction,  seem  to  warrant  a  Aill 
generic  separation. 
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Oeojogical  position,  etc. — The  genus  is  known  only  Ttojb  the 
uppermost  part  of  the  Sut»:arbonireroue  &nd  from  the  Coal  Diea»- 
ures,  and  occurs  both  in  Europe  and  America. 

We  recognize  the  following  species: — 
*18T0.  KydrsiDBMTinm  K«HitltophDriu  Mcak  and  Worthan.    (Zaaar.  Hyirrita- 

Mr.  MSBthophoraj.)    Pnw.  Aoid.  Kat.  Sol.  Phil.,  p.  t6;  G*ol.  San.  111., 

vol.  *.  p.  iltS,  pi.  U,  flg.  II.     Uppar  Coal  Hauom.     Illinoli  ud  lowi. 
*UTO,  Hydralmoar.  Mmigu  Haak  aad  Worthen.     (ZwMr.  (t)  trmittft.)    Pna. 

Aoad.  Nat.  Sol.  Pbil.,  p.  ST ;  Oaol.  Rap.  III.,  p.  MT,  pi.  11,  fig.  3.     CkaMar 

Ilmait.     Sabanrb.     Papa  Co.,  III. 
*I86D.  HydralDnogi.    dapiuiM    TrouL      (CiMr.  daprtWBa.)    Cal.   Pal.   Fan. 

Tann.  ;  Ha|[,  18S8,  Oaol.  Hap.  Iowa,  *ol.  i.  pL  11.  p.  MO.    ChwMt  llMaat 

Snbonrb.    Kenlnokj'  and  Alabunii. 
•IMO.  HydralmHr.  Umu  H«ak  and   Wortban.     (Zaaer.  liwoi.)     Proe.  And. 

Nat.  S«i.  Phil.,  p.  ISO  J  Qaol.  Rap.  III.,  Tol.  II.  p.  Sll,  pi.  H,  flf*.  3i,  t. 

Dppar  Coal  Haaiaraa.    lltinoli. 
(Compare  with  Mydreionocr.  acantkopkorus.) 
*IB&V.   Hjdnionoei.  anorocpinDi  HsChone;. 

Hav  Pal.  Fou.  p.  ID ;  Tram.  Chio.  Aoad.  E 

Cbal  Uaaanrai.     IlIlnDla. 
IBSS.  HjdTaiDnMr.woodianniD*  KoDloak.   TjpaottbagaDBa.  BqH.  Acad.  Boyala 

Balgiqua,  pt.  11.  p.   17,  pi.  3,  flgj.  5,  i  •.    Saboarbonireroaa.    BlehaoBd, 

Torkihiro,  Englaiid. 

Doubtful  Bpaeitt,  plaetd  undtr  1A«  ^nui  bg  D»  Eoninck.     BulL  Acad. 

Rorsle,  Belg.,  vol.  lii.  pt.  ii.  p.  13. 

IStS.  (t)  Hjdraloaoar.  «»l7X  D*  KoolDok  and  Lahon,    (Zaaer.  ealTX.)    lUahanb. 

Clin.  Carb,  Batg.,  p.  00,  pi.  1,  flg.  B  »-d.     Looar  CarboDiforoai. 
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*^  Wben  Dr.  White  proposed  the  genus  CoeJiocrinus^  he  had  evi« 
^■-dently  overlooked  De  Koninck's  genus  Hydreionocrinus^  with 
A  which  it  agrees  in  all  essential  points  except  in  tlie  form  of  the 

voitral'  sac,  which  is  balloon-shaped  in  Coeliocrinus^  instead  of 
Ta  Ilktt  a  mushroom,  and  except  also  that  in  HydreionocHnus  the 
.^  Mlyz  is  comparatively  larger  and  the  arms  shorter.  Whether  these 
■*  differences  are  of  sufficient  importance  to  Justify  even  a  subgeneric 
.  division,  is  to  us  somewhat  doubtful.   The  two  forms  are  certainly 

■ot  generically  distinct,  for  the}'  shade  into  one  another  so  closely 

0  thai  in  some  species  it  becomes  difficult  even  to  separate  them  on 

:'  the  above  characters.     We,  for  our  part,  are  inclined  to  recognize 

111  Cceliocrinus,  which  occurs  in  the  lower  Subcarboniferous,  the 
s 

-  Murlier  stage  of  Hydreionocrinus ;    the  latter,  which  flourished 

doring  the  later  periods  of  the  Carboniferous,  both  in  Europe  and 
America,  representing  the  culmination  of  the  form  in  maturity 
and  extravagance,  as  developed  in  tlie  course  of  time.  Such  ex- 
traordinary development  in  certain  parts  of  the  animal — as  here 
in  the  ventral  sac — frequcntl}'  occurs  when  a  genus  is  about  to 

-  become  extinct,  and  Hydreionocrinus  is,  in  fact,  one  of  the  last 
■onrivors  of  this  family.  Bearing  this  in  mind,  it  is  of  little 
eoDsequence  whether  we  place  the  species  of  this  group  under 
Bydreionocrinus^  or  subgeuerically  under  Cceliocrinus. 

The  relations  of  this  form  with  Zeacrinus  are  also  very  close 
and  interesting,  and  the  question  may  well  be  asked  whether  all 
three  forms  ought  not  to  be  placed  under  Woodocrinus^  provided 
this  genus  possesses  an  inflated  sac,  which  we  consider  the  most 
eliaracteristic  feature  of  this  little  group;  especially  as  they 
fbrther  agree  in  the  shortness  of  the  arms  and  their  peculiar  mode 
of  bifurcation.  Such  a  classiflcation  would  certainly  be  more 
natoral  than  to  place  them  under  Poteriocrinus^  as  was  done  by 
Hall,  and  subgeuerically  by  Meek  and  Worthen.  All  Poterio- 
crini  have  long  arms,  and  the  ventral  sac  is  prolonged  into  a 
ale&der  tube.  The  arms  in  all  species  of  Coeliocrinus  are  com- 
posed of  strongly  wedge-shaped  plates,  which  almost  interlock,  as 
they  do  completel}''  in  most  species  of  Hydreionocrinus^  while  the 
corresponding  joints  in  Zeacrinus  and  Woodocrinus  are  regularly 
quadrangular,  with  parallel  sutures. 

Geological  position,  etc. — Found  only  in  the  lower  part  of  the 
Sabcarboniferous  of  America. 


3&6  PBO0KED1NO8  or  THK  AOADKHT  OF  [18?$- 

Tlie  Tollowing  speciea  may  be  arrnnged  here,  tliough  we  ratber 
prefer  their  consolidation  with  Hydreionoorinug. 

1SC1.  CvllMrinu  diUtfttu  Hall.  (PntnlMr.  dllaUtu),  Dmot.  N*w  PaL  Crta., 
p.  S;  Boat.  Jonrti.  NiL  Hilt.,  p.  300.  WhiM.  IU3,  C^ioer.  dilautmt. 
Bolt.  Jonrn.  NiL  Hlrt.,  p.  GOI.  Lowar  BuiltogtoD  tinxt.  finbcub.  Bu- 
llDglon.  low.. 

1873.  Calloer.  oulBifarvi  Worthed.      {ZM«r.  atrlnlfaru).  OmI.  R*p.  Illlaob, 

Tol.  T,  p.  S3i,  pi.  10,  eg.  «.     (?)  Bt.  Looit  limrit.     Na*r  HDntfrMI*.  AU. 
*1U0.  OoUogr,  \jt%  HMk  and  Wartbas.     (Z«*ar.  Ijrt,),  Proea«l.  Aead.  Mai.  6al. 

Pbili,,  p.  Ml;   Oaol.  Rap.  lllinoii,  toI.  t.  p.  i3I,  pi.  1,  tf  )I-     ^Vf 

BnrllDglon  limait.     Babeub.    BnrllogtoD,  lem. 
ISeS.  ColiOOT.  nblpiBOflu  Wbil*.     Botl.  Joarn.  NbL  HliL,  p.  Ml.     UppM  Bar- 

lington  limut.     Sabaarb,     Barllagton,  Iowa. 
ISBI.    OeiUo«r.  TantrlMmi  Hall.      (Fotwioar.    TaatriMWu),   Daaer.    How  PaL 

Crin.,  p.  Si  BoiL  Josrn.  Nat.  Uiat.,  p.  301.     Whiu,  1S«3.  Caliorr.  vmlri- 

niHt,  Bolt.  Joarn.  Nat.  Hi»L,  p.  501.    Lowar  BoTliBglon  linaat    Snbeatk 

BarllDgloii,  Iowa. 

to.  BUPACETCBDniB  Hack  and  Worlbaa. 
185.1.  Supaehyerinui,  Proc.  Acad.  Nat.  Bci.  Phlla.,  p.  IBS. 
1866.  Oeol.  Rep.  III.,  vol.  It.,  p.  177. 
1807.  Cromgoerinu*  Tnntscbold.    Crin.  JQng.  Bergkalkn  bei  Hoikan,  p. 

19. 
1879.  Oromyoerinw,  Monogr.  EalkbrQche  tod  MJalKbkowa,  p.  117. 

Meek  and  Wortlien  propoaed  tlie  iiame  Eupachycrinug,  witlioDt 
geiiericdeacriptiun,  for  a  amnll  group  of  American  Crinoida,  which, 
by  tbeir  massive,  tumid  plates,  the  double  series  of  interlocking 
plates  generally  composing  the  arms,  and  their  general  physiog- 
nomy, are  well  distinguished  from  all  other  known  genera.  The; 
mAAn  hyon'e  Orapkiocrinua  qualuor  decimbrachialia  the  typ«  of 
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isslve  and  simplp  arms,  and  the  exceedingly  elendcr  colntnii. 
,  oomparison,  however,  of  all  tlie  epcciea  thai  have  been  referred 
t  Uk  two  geneva  discloses  the  peculiar  fact,  that  eomc  of  them 
■agree  in  certain  other  characters  which  we  have  heretofore,  in 
maection  with  otiier  groups,  and  apparently  with  gooil  reason, 
MWidered  to  l>c  of  generic  value.     Among  these  we  may  mention 

a  variation  in  the  size  of  the  proximal  or  nnderbasnl  plates,  in 

■  nnmber  and  arrangement  of  the  anal  pieces,  and  in  the  form 
d  arrangement  of  the  arm  plates ;  but  to  separate  tliem  thereby, 
Iter  under  Cromyo'-rimm  or  otherwise,  has  «o  far  proved  utterly 

ipoMible.  It  is  true  that  the  nnderliasals  in  all  Knssian  species 
hmd  to  Cromyooriniis  are  exceptionally  large,  hut  only  ao  in 
B  adalt  stage.  In  the  yonng  specimens,  as  shown  by  Traut- 
old  himself,  they  nre  ao  minute  as  not  to  extend  beyond  the 
Blnmn,  so  that  in  making  the  size  of  these  plates  n  generic  clmr- 

r  we  shonid  be  obliged  to  separate  the  young  Jiuil  adult. 
There  are,  moreover,  several  AmcHcau  species  wliich  in  all  other 
free  with  the  typical  forma  of  Cromywri'iiUB,  but  iti 
Web  these  plates, even  in  the  adult,  are  exceedingly  small.  The 
ne  diOlculty  is  met  with  in  regard  to  the  anal  area.  In  two 
pcctes — Eupaihyrriniig  f'raigii  Meek  and  Worthen,  and  E. 
iBgettenaig  Worthen — the  anal  area  is  composed  of  a  single  plate. 
Mead  of  three,  and  this  even  extenils  partly  beyond  the  line  of 
K  radials.  That  this  is  not  an  abnormity,  but  a  constant 
lanwter  in  the  s|)eeies,  is  proved  by  a  number  of  specimens.  In 
fery  other  gmup  we  should  not  hesitate  to  esinblish  a  new 
nus  on  this  diameter  alone  ;  hut  in  this  case  we  are  convinced 
At  it  is  only  of  si>ecilio  importance,  since  those  species  agree  tu 
I  other  respects  with  .Meek  and  Worlhen's  typical  Eiipachtf- 
•inus.  In  one  spi-cimcn  of  another  species,  in  nnr  collection, 
sly  the  larger,  lower  anal  plate  is  absent,  but  this  may  be  con- 
kicred  as  abnormal,  for  the  adjacent  basal  and  radial  plates  show 
v»ry  irregnlnr  form. 
Kxamming  the  arms,  we  And  them  In  two  of  the  Russian  species 

■  (7roniy(trn/i  11*  composed  of  narrow,  transverse,  quadrangular 
latoa;  in  6'.  orna^<«,  however,  they  are  of  cuneiform  pieces  which 
IT  degrees  become  interlocking  plates.  The  same  diversity  in 
M  atrueture  of  the  arm  plates  is  found  among  American  species, 
rni*  interlocking  almost  IVon!  the  base  of  the  arm.  others  only 
ttlte  tips,  while  still  ollicrs  arc  constriii:tcd  of  a  single  series  of 
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tr&Dsreree  plntea,  with  parallel  autures,  fts  in  the  two  species  of 
Cromyocrinua  from  Ruesia.  We  have  an  example  in  a  specimen 
from  Kentucky,  which  we  owe  to  the  Icindnesa  of  Prof.  Wetherbj, 
evidently  Evpachycrinua  formosus  {Zeacrinus /ormoBUS  Wortli.), 
which  in  every  other  respect  is  so  closely  allied  to  Bupacltycrintu 
gparlarive  S.  A.  Miller  (which  has  two  rows  of  alternating  arm- 
pieces),  that  the  two  cannot  be  separated  unless  the  arms  are 
preserved;  while,  on  the  other  hsnd,  it  is  almost  identical  with 
Trautschold's  Cromyocrinua  geminalua.  This  is  sufflcicnt  to 
show  the  impracticability  of  subdividing  Eupachyocrinu»,  and  we 
are  forced  to  consider  Croviyocrinvs  as  a  synonym. 

It  is  certainly  pertinent  to  inquire  how  it  is  possible  that  the 
same  differences  in  the  structure  of  these  Crinoids  are  in  sohm 
cases  of  generic,  and  in  otliers  only  of  apecillc  importance.  Ve 
think  the  question  can  be  answered  without  much  speculating. 
In  a  paper,  "Transition  Forms  in  Criiioids,"  Proc.  Acad.  Nat. 
Sci.  Phila.,  187S,  p.  224,  we  have  endeavored  to  prove  that  ex- 
travagant forms  are  of  short  duration ;  that  many  genera,  before 
they  become  extinct,  attain  extreme  proportions  or  become  extra- 
ordinarily developed  in  certain  parts  of  the  bofly.  Such  was  tbe 
case  with  Hydreionocrinua  with  regard  to  the  ventral  sac,  which 
was  developed  to  its  farthest  extreme  iu  size  and  projKirtionB.  Id 
Eupaehycrinun  the  opposite  extreme  is  reached,  the  same  organ 
being  reduced  to  almost  nothing,  making  it  almost  doubtful 
whether  the  genns  ought  to  be  placed  with  the  Cyalhorrinidm  li 
all ;  although  we  cannot,  with  our  present  knowledge,  separate  it 

iiijy.     Thia  form  wus  orii'  of  ita  \i-iy  liiteat  re[Tfr      ' 
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Snorinidas.  All  this  tends  to  explain  the  extraordinary  modifica- 
tion of  characters  that  took  place  within  the  limits  of  genera  at 
the  close  of  the  Carboniferous  Era. 

Generic  Diagnosis. — Calyx  large,  saucer  or  bowl-shaped  to  sub- 
globose.  Plates  heavy,  convex  to  tumid,  sometimes  ornamented, 
their  arrangement  unsymmetrical ;  sutures  strongly  defined. 

Underbasals  five,  of  equal  size;  generally  small  and  forming  a 
ooncavity;  in  European  species  comparatively  larger  and  slightly 
eon  vex.  Basals  large,  fully  as  high  as  wide,  bent  upwards  so  that 
,  the  lower  half  of  the  plates  stands  almost  at  right  angles  to  the 
▼ertical  axis,  and  forms  a  part  of  the  basal  plane,  or  is  involved  in 
,.  tbe  concavity.  Three  of  the  basals  are  equal,  pentagonal  in  out- 
line; the  other  two  modified  to  accommodate  the  anal  pieces. 
Bndials  scarcely  as  large  as  the  basals,  much  wider  than  high,  all 
.  iientagonal,  the  right  posterior  plate  being,  however,  generally 
•mailer  and  of  a  more  irregular  form.  The  upper  articulating 
BMirgin  of  the  plate  forms  a  straight  line,  perfectly  filled  by  the 
brachials.  Brachials  one  b}'  five,  always  large,  at  least  twice  as 
wide  as  high,  and  frequently  extended  into  a  large  spine,  project- 
ing laterally.  Their  outer  form  is  almost  quadrangular,  although 
tliejr  are  usually  bifurcatiug  plates.  They  abut  laterally,  closing 
ibe  interradial  spaces  (except  at  the  anal  side)  by  which  they 
appear  as  if  a  part  of  the  calyx. 

There  are  generally  two  arms  to  each  ray  or  ten  to  the  in- 
dividual; sometimes  only  five,  as  in  Eupachycrinus  simplex 
Traatschold.  They  are  strong,  scarcely  diminishing  in  size  to 
tlie  extremities,  and  rounded  on  the  outside.  They  are  variously 
oonstructed,  either  of  a  single  or  double  series  of  plates,  the 
former  being  either  short,  transverse  with  straight  lines,  or  cunei- 
form, becoming  by  degrees  alternately  arranged  and  interlocking. 
Ambolacral  groove  wide  and  deep;  IMiinules  short  and  heavy. 

Anal  plates  generally  three,  rarely  one;  succeeding  plates  form- 
ing part  of  the  small  ventral  tube.  The  lower  aual  plate  is 
largest,  and  sometimes  attains,  for  a  plate  of  this  kind,  unusual 
dimensions;  it  is  quadrangular  in  outline,  and  rests  obliquely 
between  the  posterior  basal  and  right  radial.  The  second  plate, 
which  is  next  in  size  and  also  large,  is  placed  between  the  first 
anal  and  left  radial,  and  above  the  basal.  The  third  anal  is  much 
swollen,  and  only  the  lower  half  of  it  is  included  in  the  calyx. 
All  succeeding  plates,  which  are  alternately  arranged,  decrease  in 
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size  upward,  and  form  so  far  as  known  a  small  ventral  tube,  irliich 
has  been  traced  to  the  height  of  the  fourth  or  fifth  arm  plate, 
where  it  is  composed  of  small,  very  delicate,  bexaj^nal  plates. 
The  anal  plates  and  lower  portion  of  the  tube  are  slightly  pro- 
tuberant, and  give  to  tlie  calyx  a  somewhat  unsymmetrical  aspect. 
In  species  with  a  single  anal  plate  in  the  calyx,  which,  so  far  as 
observed,  are  altogether  confined  to  the  upper  Coal  meaBur«s,  the 
plate  is  comparatively  small,  and  rests  upon  the  posterior  basal 
and  between  the  adjoining  i-adials.  There  can  be  no  doubt  that 
this  plate  is  the  Uomologue  of  the  second  anal  of  other  species, 
with  which  it  closely  agrees  in  form  and  position  ;  and  that  the  Srst 
anal  plate  is  here  absent,  while  the  third  is  included  in  the  ven- 
tral tube. 

Column  round  and  small. 

The  upper  margin  of  the  radials  is  provided  with  a  rather 
prominent,  narrow,  articulating  process,  occupying  the  full  width 
of  the  plate,  corresponding  to  a  similar  process  opposite  on  the 
succeeding  bracUial.  A  slit-like  opening  occupies  the  middle  of 
it  to  nearly  one-third  of  its  length,  which  penetrates  the  plates  and 
evidently  contained  the  muscular  apparatus.  A  similar  strnctore 
is  observed  between  the  brachial  and  the  first  arm  plates.  Such 
linear  processes  were  well  adapted  to  facilitate  the  opening  and 
closing  of  the  arms.  We  may  further  state  that  in  all  species  the 
lower  portions  of  the  brachials  are  pushed  inward  and  the  plates 
incline  outward,  owing  to  the  position  of  the  hinge  lines  which 
are  close  to  the  inner  edge  of  the  margin  of  the  i-adial,  and  at  tbe 
nf  tin-  tinichinl;   tlie  (MiU-r  edge  of  tUc   iii;>rjiii  ..f   \lr 
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We  recognize  the  following  species : — 

197A.  Bupaehyorinus  Baiietti  Worthen.  Geo).  Rep.  111. ,  toI.  tI.  p.  528,  pi.  32,  fig. 
2.     Coal  meaaurep.     Illinois. 

1870.  BupftOhyor.  Boydii  Meek  k  Worthen.  Proc.  Acad.  Nat.  Bci.  Philn.,  p.  30. 
Geol.  Rep.  111.,  vol.  t.  p.  654,  pi.  21,  fig.  6.  Chester  litnest.  Subcarb.  Ches- 
ter, 111. 

1875.  Biipaohyor.  Craigii  Worthen.     Geol.  Hep.  111.,  toI.  Ti.  p.  527,  pi.  32,  fig.  1. 
Upper  Coal  measares.     Illinois  and  Iowa. 
Sgn.  Poteriocr.  htmispharieiis,  Shumard.     1858.  Trans.  St.  Louis  Acad.  Sci., 
Tol.  I.  p.  221  ;  nlifo  Seaphiorr.  (?)  hemispherieus  Meek,  1872.  Final  Rep.  on 
Nebraska,  p.  147,  pi.  5,  fig.  1.     Geol.  Rep.  111.,  p.  561,  pi.  24,  fig.  5. 

#1870.  Sapaohyor.  orassns  Meek  k  Worthen  (Cyathoor.  (Dorassns).  Proo.  Acad. 
Nut.  Sci.  Phila.,  p.  392.  Zitacr.  {?)era8SMS,  186A.  Geol.  Rep.  111.,  vol.  ii.  pi. 
2A,  figs.  2  a,  b.     Lower  Coal  measures.    Fulton  Co.,  111. 

1875.  Sapaohyor.  Fayettensis  Worthen.     Geol.  Rep.  111.,  vol.  v.  p.  665,  pi.  24, 

fig.  10.     Upper  Coal  measures.     Illinois. 
8187S.  Sapaohyor.  formosns  Worthen  (Zeaer.  formosns).    Geol.  Rep.  III.,  vol.  v. 

p.  549,  pi.  21,  fig.  2.     Chester  limest.     Subcarb.     Chester,  111. 
•1867.  Sapaohyor.  geminatas  Trautschold  (Cromyoor.  geminatas).     Grin,  jiing. 

Bergkalkes,  p.  25,  pi.  4,  fig.  6  (not  7  and  8)  ;  1879,  Kalkbriiche  von  Mjatsoh- 

kowa,  p.  120,  pi.  14,  figs.  5,  6.     Upper  Subcarboniferons.     Near  Moscow, 

Rus.<ia. 
•18M.  Sapaohyor.  globnlarii  De  Koninok  (Hydeionoor.  (Dglobnlaris).     Ball. 

AoHd.  Rojale  Belg.,  pt.  ii.  p.   21,   pi.  2,  figs.   1-4.     Carboniferous.     Near 

Glasgow,  Scotland. 
#1861.    (l)Eapaohyor.  orbioularis  Hall  (Scaphioor.  orbionlaris).     Bost.  Jonm. 

Nat.  Hist.,  p.  311.     Keokuk  limest.     Subcarb.     Keokuk,  Iowa. 
#1879.  Sapaohyor.  ornatas  Trautschold  (Cromyoor.  ornatas).     KalkbrUcbe  von 

Mjatschkowa,  p.   121,  pi.   14,  figs.  9,  10.     Upper  Subcarb.     Near  Moscow, 

Roisia. 

Figured  in  "Crin.  jiing.  Bcrgkalk.,  pi.  4,  figs.  7  and  8,'*  under 
C*  geminatus, 

1876.  (1) Sapaohyor.  platybaialii  White.      Geol.  Unita  Mount,  p.  108.    Lower 

Aubrey  Gr.     Utah. 

This  species  is  im^Hirfectly  known,  and  very  likely  belongs  to 
Bydreionocrin  ua, 

1887.  Sapaohyor.  qoataor  deoimbraohialis  Ljon.    Type  of  this  genus.     (Oraphi- 
oor.  qoataor  deoimbraohialis)  Geol.  Rep.  Kentucky,  vol.  iii.  p.  477,  pi.  1, 
flgf.  2  a,  b.     Cuul  measurer.     Crittenden  Co.,  Kentucky. 
^M.  Cyaihocrimis  {?)peutaio6Hs,  Hull,  1858.  GeoL  Rep.  Iowa,  vol.  i.  pt  ii.  p. 
687,  pi.  25,  figp.  5  a,  b. 

#1881.  Sapaohyor.  Bangamonensis  Meek  k  Worthen.  (Cyathoor.  (1)  Bangamo- 
Btasis)  Proc.  Acad.  Nat  Sci.  Phila..  p.  392.  Geol.  Rep.  III.,  toI.  ii.  p.  310, 
pi.  26,  fig.  1  a,  b.     Upper  Coal  measurea.     Sangamon  Co.,  III. 

Thi8  species  agrees  very  well  with  Eup.  globularis^  and  with 
TrautBchold's  Russian  species  in  the  higher  and  more  globose  form 
24 
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of  the  calyx,  as  in  the  large  size  of  the  nnderbasals,  which  tire  the 
only  characters  upon  which  a  separatioa  under  Cromt/ocriniu 
might  be  based ;  but  in  that  case  wliat  shall  be  done  with  Eup. 
cragaua,  wliich  has  the  same  form  and  very  small  underbasaU  T 

•18(17.  EnpftBliror.  liiiipltz  TrantHbold.     (CromyMr,  iimpl*i)  Crin.  JUng.  B*rg. 
kulk,  p.  19,  pi.  3,  flga.  1-4  ;  alio  ISia.   Enlkbriioba  tod  UjatMbkowa,  p.  IIT, 
pi.    14,    flg*.    t-S.       CupraiofT.    nariftrmit  QoMtan.       Orjetographik   k 
Fitbar,   p.    ISI,   pi.  41,  Bgt.   G.  S ;   Piabar.   Ptttriarr.    Hmrt/armit  LatfcM* 
RoailBB  t.,  p,  S6B  i  bIrd  Quanitidt.  Pctrat  Dtatio bland.  It.  p.  MS,  pL  IM, 
Bg.  S.     Upper  Bnbeftrb.     Naat  UoKoir,  Ronla. 
The  small  specimens  which  Traiitschold  has  figured,  and  consid- 
ered to  be  the  young  of  Cromyocr.  vimplex,  represent  a  very  dis- 
tinct species.     In  a  specimen  which  ne  recently  obtained  from 
Prof.  Zittel,  the  brachials  In  two  rays  are  preserved,  and  show 
plainly  that  tliey  are  bifurcating  plates,  while  Cr.  gimptex  has 
but  five  arms.    The  specimen  was  labelled  Zeacrinus  new  xp.    We 
agree  with  Prof.  Zittel  that  the  calyx  resembles  that  genus  closely, 
but  we  doubt  if  it  has  more  than  ten  arms.    The  length  of  the 
brachials  and  their  form  point  rather  to  PoleriiM-rinua  (Sctflaio- 
crintia),  from  which  it  differs  in  the  shortness  of  the  calyx.     It 
evidently  must  be  arranged  with  Pot.  {Sr>/Calocrinu»)t  maiti/or- 
mis,  or  as  a  transition  form  of  Eupachycrinug. 

•ISST.  Xnpaohrar.  tobtntnidiis  Wortbtn.  (Zeaor.  inbtninidni).  Oanl.  Rap.  ItL, 
Tol.  ».  p.  MB.  pi.  ai,  flj.  1.     Chanter  limaft.     Snbaarb.     PnpaCo..  III. 

ISSS.  SnpaskyoT.  tabaTonlmtu  Uaak  A  Wortban.  {ErUoar.  tobtrenlatB*)  Prvi. 
Aond.  Hat.  Sel.  Pbiln.,  p.  ISO.     Gaol.  Rep   III.,  Tol.  iL  p.  319.      Uppar  Cg«l 
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has  been  already  seen  as  to  Foteriocrinus  and  Eupachy- 
ertnus,  and  will  be  still  further  proved  in  Stemmatocrinusy 
which  we  consider  to  be  the  Russian  representative  of  the 
American  genus  Erisocrinus^  althougli  we  are  obliged  to  separate 
them  subgenerically.  Trautschold  describes  his  genus  Stemmato- 
crinus  with  a  single  subbasal  plate,  while  in  Erisocrinus  the 
pelvis  is  distinctly  divided  into  five  pieces.  We  also  observe  a 
difference  in  the  construction  of  the  arms,  which  in  the  former 
are  composed  of  a  double  series  of  interlocking  plates,  while  in 
the  two  species  of  Erisocrinus^  in  which  the  arms  have  been 
found,  they  are  composed  of  single  transverse  plates.  Both  spe- 
eies,  however,  are  from  the  Burlington  limestone,  and  are  very 
email,  and  it  is  extremely  probable,  from  analogy  with  contempo- 
imries,  that  the  arms  in  the  species  from  the  Coal  measures,  where 
the  genas  flourished  more  abundantly,  were,  as  in  Stemmatocri- 
nus^  composed  of  interlocking  pieces,  and  that  the  Burlington 
species  represent  the  young  form.  This  would  make  the  differ- 
ence in  the  underbasals  the  only  visible  distinction. 

Meek  &  Worthen,  afler  publishing  the  description  of  Erisocri- 
fiM,  were  led  by  its  similarity  to  a  genus  described  by  De  Koninck 
Qocler  the  name  Philocrinus,  from  the  Subcarboniferous  rocks  of 
India,  to  1)elieve  it  identical  therewith,  and  ranged  their  species 
nnder  it  accordingly.  Later  comparisons,  however,  led  tiiem  to 
reoonsider  this.  They  assert  that  if  Philocrinus  iias  no  subradial 
iriates,  then  the  two  genera  are  clearly  distinct;  but,  if  small 
plates  should  be  discovered  within  the  plates  now  called  basals, 
they  are  probably  identical.  We  have  never  seen  specimens,  nor 
eTen  De  Koninck's  description  of  Philocrinus^  and  are  unable  to 
express  any  opinion  in  the  matter. 

Oeneric  Diagnosis. — Calyx  saucer-  to  cup-shaped;  83'mmetry 
itrictly  equilateral.  General  aspect  similar  to  that  of  the  two 
preceding  genera. 

Underbasals  very  small,  forming  a  pentagonal,  flattened,  or  con- 
cave disc  or  low  cup.  Basals  large,  uniformly  hexagonal.  Iladials 
considerably  larger  than  the  basals,  pentagonal,  much  wider  than 
blgh,  upper  sides  straight.  There  being  no  anals,  the  plates  of 
saeh  order  or  of  each  successive  ring  are  of  equal  size  and  like  , 
Ibrm,  and  alternate  regularly  with  those  of  successive  rows.  Bra- 
shials  one  by  flve,  similar  in  form  to  the  radials,  but  the  lower 
nargins  are  straight  and  the  upper  obtuselj'  angular  for  the  sup- 
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port  of  tbo  arma.  Tlie  brachials  abut  laterally,  leavinf  no  space 
for  interradial  or  anal  plates;  the  hinge  line  constructed  u  in 
EttpachycrinuK, 

Arms  two  to  each  ray,  strong,  and,  so  far  as  yet  observed,  com- 
posed of  a  single  series  of  transversely  oblong  pieces. 

Column  round  or  obscurely  pentagonal. 

Geological  poeition,  elc. — The  typical  form  of  this  genus  has 
been  found  only  in  America,  where  it  is  restricted  to  the  Burling- 
ton limestone  and  Coal  measures.  The  two  Burlington  gpeciei 
are  amungrthe  rarest  Crinoids  of  that  locality,  and  iu  the  Coal 
measures  perfect  calyces  are  rare,  though  fragmentary  pieces  have 
been  foiinii  in  some  localities  in  great  abundance. 

The  fallowing  species  are  known : — 

ISflS.  ErliooTinni  anUflLat  Uaak  and  WaHhiD.    Proo,  Aead.  NmL  Soi.  Pbil.p. 

Tl ;  Oeol.  Bep.  111.,  lol.  v.  p.  447,  pi.  2,  Bg.  3.     Lowgr  Dnrllngtoa  limHtoH. 

Saboarb.      Burlington,  lowu. 
18t5.  ErltDor.  oonoidcDiMeakandWortbtn.    PrDc  Aead.  Nat.  Bsl.  Phil..p.  1»: 

tieol.  Rep.  111.,  Tol.  11.  p.  313.     Upper  Coal  Meaiur«i.     gpriDgSrlJ.  III. 
IBti.  SriiDor.  tTpOl  Usak  nnd  Worlban.     Tfp*  oftbe  ganna.     Am.  Joar.  ScL,  14 

■ar.  vol.  nil    p    174  ;  Oaol.  Rap.  III.,  vol.  ii,  p.  3IB  ;  Hid.  Tul.  T.  pi.  tl, 

flg.  B,    Uppar  Coal  Maaaarei.     Epriagfleld,  III. 
SyH.  Philoeriiiut  pelcit  M.  and  W.      Am.  Jgur.  8ai.,  188A,  p.  3&D. 
SiiH.  EriKrriuHi  Ni6riuetHiii  H.  and  W.      Am.  Jour.  S«i.  I8BS,  p.  IT4. 
IBAV.  Brluor.  WUtai    M»k  and  Wonhao.     Pror.  Aend.  Nat.  $«1.  Phil.,  f.  Tl; 

OboI.  Rap   III.,  Tol.  *.  p.  448,  pi.  2,  Sg.  2,     Uppar  BurllnghiQ  lioiaitaw. 

Burlington,  Iowa. 

B.  Eubganoa  STEXlIATOCEnniS  TrautMbold. 
1R07.   Crin.  d.  Jiingerpn  Brrgkalkes  b.  Moskau,  p.  28. 
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It  IB  ftiiccecdctl  liy  two  rows  of  regular  int«*rloi'kin*j  plates.  The 
aniiK  are  very  heavy,  roiin(le«l  on  the  outside,  emit  inning  of  the 
name  nize  to  near  tlie  top,  wlii>re  thrv  taper  to  a  sharp  point.  The 
ai'tictil.itioii  between  the  ratlial  and  hraehial  ]>laleH  is  on  the  same 
priiiriple  as  in  JC'ijtnrhij'rintitt,  There  is  a  narrow  sin<i;le  line 
aeross  the  entire  wiilth  of  the  plate*,  an<l  the  riiiter  e(l<reH  of  lioth 
plates  afljf»inin<^  it  are  so  stroniily  bfvelietl  in  the  tvpieal  sjH'eies, 
that  if  the  arinn  were  open,  m^ariy  one-half  of  the  brachials  would 
rent  n|M»n,  ami  f>e  supported  by  the  slopin*;  faec  of  the  radials. 
Column  round. 

The  total  absvnee  of  anal  plates  in  this  and  the  preeedinij  sec- 
tion of  the  ;;enuH,  distinguishes  it  readilv  from  anv  other  of  this 
family,  but  at  the  same  time  raises  a  reaH<inabU>  d«>ubt  whi'ther 
KrtJ^in'ritniit  M\i\  Stt'iumntoirinus  possessed  a  solid  VfUlral  appcntl- 
affe.  and,  therffi>re,  whcllu'r  IIh'V  bebui;:  to  llu'  Cyathoerinida*,  or 
eviMi  to  Ihf  I'nhetxTinnidca.  W*-  have,  st>  fnr,  no  knowlvdi:**  what- 
e%fr  <if  the  eoiiMtruetitm  t»f  tli*'  lu'linal  or  oral  side  of  tin*  binly; 
whvtii«*r  it  had  an  i>pen  nioiitli  or  was  lirndy  rln-ird  by  pl;itcs  or 
M'niy  inlf^umcnt :  and  if  il  had  not  brcn  for  tlicir  marked  rcsem- 
blaMe«*  to  Knf'fH  ht/iriniis  in  wliieh  a  vtulial  tube  has  Imtu  ob- 
strrveil,  and  that  both  were  repre^ent:itiM"<i  of  \\\v  same  Ljcojo'jieal 
ai;e,  li\iii^  under  the  verv  same  eon*litions.  we  slmuld  have  telt 
HtriMi'jly  dis|ni«»ed  to  place  the  wlioie  i^eims  with  J\H'rinus,  with 
wliii'h  it  \i:\<,  indeed,  both  in  body  and  aruw,  the  i  lo^e^t  alllnilies. 
That  Hn.-'ii  rums  and  Sffminntm  rimis  h:ive  oiiI\  i>ne  bi»ehi:d, 
and  J\m  rtmiH  tw(»,  is  uot  material,  auil  is.  at  the  uM'^t,  oidv  of 
j»eneri«'  importaiiee;  Iml  in  En*  rinn.<  theaboral  -iib*  i>f  the  b«)dy, 
or  the  iihites  whieh  in  all  Cvathoeriiiida*  enustjtute  t  he  eaivx,  form 
aluMist  a  Mat  dise — at  lea^l  do  hot  e\leiid  l>eyouil  tiie  ba^al  plane 
— and  this  is  the  only  imp'^rtant  di«tiiietioti  whieh  eau  be  dis- 
covered  U'tweeu  thi»  two  Inrms  in  the  I'nssil  slate.  This,  how- 
evi'r,  may  involve  impMitant  sln:etnral  moditieatiwu  in  the  internal 
nnali»mv  of  the  animal,  and  pM»liablv  shut  out  Kin-rtims  entirely 
from  the  l'alief>eiinf»iilea. 

fifiii'tfirnl   /'iisiffn,  rf'\-   >"''//* //I '/'•"/• //J I/.*'  i<4  iinlv  kn«»wn    from 
the  liniesione  U-ds  of  Mjalsehkowa,  where  I'rof  Tiautsehold  di<i. 

eoveled    tin'  only  speeies. 

\t^f.7  Btemmatocrinni  cemuui  I  r  iiit<i-li  liulUiin  <1  I  s>>4*  •!  Nut  lii*  M<'N'«u, 
|*>ri7.  nUii  M«>iM>Kr  .1  Kilkl'T  V  Mj  it<clik»wA,  1*«;'J.  p  i:*5.  |.l  II,  lig  13 
I'|i|i#r  |>arl  kT  Suliciubdii.,  n«ar  Mu«cow,  UuMia. 
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il.  (1)  EUBFIBOCBimiB  Angdin. 
1878.  IcoDogr.  Crinoid.,  Suec.  p.  84. 

General  form,  including  arms,  short  subcylindrical.  Cnlyx 
cyatliiform,  iinsym metrical. 

TJnderbasnIa  Qve,  subcqual.  Bnaals  five,  four  of  tbem  with 
acute  upper  angles;  the  fifth  hcptagonal,  tbe  upper  angle  Wing 
truucatc  to  meet  the  second  nnal,  ita  left  upper  side  resting  agaiitst 
tbe  ai^oiniug  first  radial,  the  oblique  right  sideagainst  the  firat 
anal  plate.  Radials  large,  sublunular.  Brachials  tvo,  wide,  very 
short 

Arms  dichotomizing,  and  on  becoming  free  coiled  up  spirally 
inward. 

Anal  area  wide,  plates  large,  alternately  arranged  as  in  Potervy 
cHnus.  Ventral  tube  rather  slender,  and  composetl  of  but  few 
exceedingly  large  plates. 

Vault  constructed  of  five  large  oral  plates;  the  ambulacral 
furrows,  which  divide  within  the  disc  for  the  two  main  divisions 
of  each  ray,  covered  by  alternating  pieces;  the  median  part  of 
the  dome  closed  by  rather  large  apical  dome  plates. 

Column  short,  composed  of  alternately  larger  and  smaller 
Joints;  central  canal  moderately  large. 

We  place  the  genus  Euspirocrinim  by  itself,  as  it  differs  from 
all  other  Cyathocrinidte  in  its  peculiar  arm  structure,  in  which  it 
somewhat  resembles  Edriocrinua  Hall,  and  the  recent  genus  Nolo- 
pus  D'Orb.  It  also  differs  in  the  construction  of  the  ventral  sac, 
which  appears  like  the  proboscis  of  the  Actinocrinidee,  except  that 
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Carabocrinus^  in  our  opinion,  is  founded  upon  a  malformed  or 
lecDperated  Cyathocrinus.  A  comparison  of  the  two  genera  will 
•bow  that  on  the  anterior  side  they  are  perfectly  identical ;  they 
aUo  agree  most  remarkably  in  the  form  of  the  calyx,  the  construc- 
tion of  the  oral  side,  the  delicacy  of  tiie  arms,  and  their  mode  of 
branching.  The  only  difference  is  said  to  be  in  the  construction 
of  the  anal  area,  which,  according  to  Billings,  is  composed  of 
three  plates,  the  lower  one  resting  upon  the  undcrbasals,  which  is 
in  itself  an  anomaly  such  as  is  found  in  no  other  genus.  But, 
farther,  if  Billings's  interpretation  of  the  plates  in  question  be 
correct,  the  anal  area  in  Carabocriniis  would  be  directed  toward 
the  left  side  of  the  specimen,  which  would  be  the  only  exception 
among  the  Palseocrinoidea,  and  there  exists  in  no  other  group  of 
them  a  basal  (subradial  of  Billings)  which  is  neither  radial  nor 
interradial,  and  which  is  disconnected  from  the  radials,  as  would 
be  the  case  in  this  genus.  (See  Billings's  Diagram,  Dec.  iv.  p.  30, 
and  pi.  2,  fig.  3  c.)  In  this  specimen,  which  is  the  only  example 
in  which  the  anal  area  has  been  observed,  the  small  and  abnormal 
•o-called  subradial  and  the  two  anal  plates  of  Billings  combined, 
have  almost  the  form  of  one  of  the  other  basals  (subradials)  and 
are  but  slightly  larger,  and  we  think  that  in  the  specimen  they 
originally  formed  a  single  plate,  which  was  accidentally  broken 
during  the  life  of  the  animal  and  afterwards  recuperated,  leaving 
marks  of  fracture  which  Billings  took  to  be  sutures  between  the 
plates.  Similar  cases  are  frequently  met  with  among  fossil  cri- 
nolds,  plates  being  sometimes  broken  into  a  dozen  or  more  pieces, 
which  afterwards  reunite,  each  piece  retaining  the  appearance  of 
a  true  plate. 

Oeological  position^  etc. —  Billings  recognizes  the  following 
species : — 

1856.  Caraboorinus  radiatus  Billing!.  Type  of  the  genos,  and  the  only  ipeciei 
and  specimen  in  which  the  anal  area  has  been  seen.  Oeol.  Sarr.  Canada, 
p.  276  ;  Decade  ir.  p.  31,  pi.  2,  fig.  3  a-c.  Trenton  Limestone,  Lower  SU. 
Ottawa,  Canada. 

1S59.  Caraboor.  (1)  taberoulatni  Billinga  Oeol.  SurT.  Can.,  Dee.  iy.  p.  83,  pi.  10, 
figs.  2a-e.     Uttdson  River  Gr.  Lower  Sil.     Anticosti. 

1859.  Caraboor.  van  oortlandti  Billings.  Oeol.  Surv.  Can.,  Dec.  It.  p.  32,  pi.  3, 
ftg.  4.     Trenton  Limestone,  Lower  Sil.     Township  of  McNab,  Canada. 


368  FROOKZDINOB  OF   TBI  AOADBMT  01  [1879. 

3S.  (D  CTBTIDOCBnnTB  Aii|<1Id. 
1878.  Icono^.  Crin.  Suec,  p.  20. 

This  genus  is  not  only  eery  imperfectly  known — a  single  ctlyx 
only  having  been  tlitis  far  dieuovcred — but  it  also  deviate  «o 
materially  fVom  all  other  Cyatlioerinide,  that  we  doubt  wbetlier 
it  can  l>e  proiHtrly  classed  with  that  family.  According  to  Angelii 
it  has  four  underbasals,  which  are  small  and  unc<iual  in  liie. 
Basals  five,  pentagonal  or  hexagonal.  A  single  anal  plate  is  inter 
calated  between  two  basals  and  two  radials.  Kadials  five^ided, 
oblique,  clypeiform. 

ISTB.  CrrtidiMrltttii  tMi*tatn«  Angilin.    luonogr.  Crin.  Entc,  p.  »,  pi.  Jl,  Ip. 
13,  14,  14  a.     Upptr  Silar.     QotluDd,  Svsdsn. 

S4.  (1)  ?ACHTOCKnniB  BillidgiL 
1869.  Geol.  Surr.  Canada,  Dec.  iv.  p.  23.     (Not  Packycrinat  Eicbwald.) 

In  the  single  specimen  to  which  Billings  applied  the  above  name, 
there  are  live  pentagonal  plates  conccnlcd  within  the  cavity  for 
the  attachment  of  tiie  column,  and  above  and  alternating  with 
them  five  very  large,  thick  plates,  which  may  be  cither  basals  or 
radiala.  The  lower  portions  of  these  plates  are  beut  under  tlis 
body,  so  as  to  constitute  a  broad,  rounded,  or  concave  bottom  to 
the  cup,  which  has  a  width  of  nine  lines  at  a  height  of  two.  At 
this  level  the  cup  is  broken  off  in  the  si>ecimcn. 

Billings  refers  to  this  genua: — 

..Dm.  It.  p.tl.rl. 
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three;  parabasals  five,  polj'gonal.     Primary  radials  one,  forming 
a  single  zone;  secondary  radials  in  two  scries,  the  upper  ones 
triangular  and  arm  bearing.     Interradials  (probabl}'  anals)  two. 
Arms  long,  threadlike,  dicliotomizing  several  times,  composed  of 
•ingle  Joints.    Ventral  tube  distinct,  articulated.    Column  strong, 
eonvolutcd,  composed  of  thin  joints  with  numerous  articulated 
eirrhi."     He  places  this  genus   under   his   division  "Trimera" 
(along  with  Ta X(X^rinus  Rxid  G/«xor*/'i;H/s),  among  the  TaxocrinidflB. 
Comparing  Angelin's  figures,  we  find  that  only  liis  M,  hetero- 
crinvs  agrees  with    the   description.      His  M.  gracilis  has  five 
primary'  radials,  or,  as  we  should  say,  four  brachials;  his  M.  (?) 
inierradialis  three  to  four,  and,  contrary  to  the  rule  in  all  Cyatho- 
crinidae,  a  number  of  intcrradial  plates.     None  of  the  species, 
however,  exhibit  the  peculiar  arm  structure  upon  which   Hall 
founded  the  genus;   but,  on  the  contrary*,  the  two  first-named 
species  at  least  seem  to  be  devoid  of  pinnulo;.   Angelin  figures — pL 
10,  tig.  25 — an  isolated  convoluted  column  with  numerous  eirrhi, 
which  is  snid  to  belong  to  M,  gracilis^  hud  it  seems  that  the  super- 
flcial  resemblance  of  this  column  to  the  so-called  arms  of  Myelo- 
dariyluH  induced  Angelin  to  adopt  Hall's  name  lor  his  species. 
We  cannot  see  anj'  propriety  in  founding  genera  or  a|>ecies  upon 
mere  fragments  of  arms  or  column,  especially  in  a  case  like  this, 
where  we  are  by  no  means  satisfied  that  Hall's  figuixi  represents 
the  column,  but  rather  believe,  with  him,  that  they  are  most  prob- 
uh\y  i)ortions  of  arms.     We  have  here  placed  Myelodartylua  pro- 
visionally under  the  Cyathocrinida?,  because  Aniiclin's  first  two 
0pe<*ies  undoubtedly  belong  to  that  famil}',  though  probably  to 
cliflen^nt  genera.     His  M,  (?)  interradialis^  however,  is  a  repre- 
sentative of  an  altogether  different  family.     They  all  dificr  fr;>m 
the  IchthyocrinidoB  in  the  large  underbasals,  in  the  free  plates 
above  the  first  radials,  the  threadlike  arms,  and  the  general  physi- 
ognomy.   So  far  as  we  know,  the  species  agree  with  no  established 
genus,  but  the  figures  without  descriptions  are  not  sufficient  for 
us  to  found  new  genera  upon. 

Hall  places  here  the  following  species : — 

1851.  Vytlodaotylni  brftohiatm  Ilnll.     Geol.  Surv.  N.  Y.,  Pal.,  rol.  ii.  p.  232,  pi. 

45,  (Ig.  7.     Niogara  Or.     Upper  Sil.     Nenr  Lockport,  N.  Y. 
1841.  If  jtlodaotylni  oonvolntas  .    Oeol.  Surv.,  N.  Y.,  Piil.,  to),  ii.  p.  191, 

pi.  42,  figs.  5  a,  b,  and  6  a-h.     Niagara  Or.     Upper  Sil.     Loolcport,  N.  Y. 


LIST  OF  BYNONYMS,  CORRECTIONS,  iND  IMP 
DEFINED  SPECIES. 

AsUllOOTlnsI  Hiltar. 

A.  arlhriiirHi,  Pbill.,  u*  GtHOer.  arthritieut. 
U*lo«rillili  Pbntlpt,  loanita  a|>on  fragmenti  oreolamn. 

A.  hjutix  Phill.,  foDDdsd  npon  frigmrDta  orsolumn. 
AtaXDerlntii  Ljon,  ayn.  vt  Anamalocr.  H.  A  W. 
BMtoarioitsi  fntlforml)  Echnur..  ree  Homor-nn./Hiiformit. 
BwMrinnt  Volborth.  1711.  ot  Hiihotriiitu  tZiltal). 
Btfjerinni  VBohimnth. 

B.  Lyoai  (Uall't  ip.),  ■<*  KsHxr.  Lyoiii. 
GUdoerinu  AQido  (not  AgaMit),  •«  Taxoerinm. 

C.  bmidnctfliit  Antt.   (M  Tazocr.  hneiJarlyln: 
C.  jmtegoHHi  Anat.,  nt  Puttriaer.  fitmiigaaiiM. 

Clsioerinn*  Billing) 

C.  grandii  Bill .  rooDilfd  OD  fragmADta  of  ealonn. 

C.  magnifinti  Bill.,  founded  od  mgmeni*  or<iotuiiiD. 
Gltdoflhirni  Acgl.,  inr.  of  Calpiorrinui  Angl. 
CromyBorinni  Tnattcbold,  ijd.  of  EKpafigerimu  U.  A  W. 
*  C.  gfmiiiaiKi  Tnntaob.,  rtt  Biifar-hyer.  gmiiulu: 

C.  «■«<«».  TraoMeh..  im  B«pari,ftr.  M»nt«,. 

C.  limplut  TrsatHh.,  ■«■  EH/iathger.  limpiti,. 
CapDloerinni  d'OrbigD;,  tja.  of  TaxoerinHi. 

Cnpr*MO«rliii»,  Gotdr. 

C.  nurifarmit  Qoldf ,  na  Eapatkyer.  limpltx. 
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C  wrnNtvs  0.  k  Sham.,  m«  Baryer.  corHiitMS. 

C.  eormgaiMM  (?)  Troott.     Cntnlo^ue  nntn*. 

C.  irasnArarAittlMs  llall,  »»e  Biirytr.  nasn^rackiatut. 

C.  rratMH*  M.  k  W.,  iie«  Ettpnrhyrr.  erauut. 

C.  erateriformig  ?     CatAloKU*  nam*. 

C.  JfeadartjiflMS  Lyon  A  C,  yor.  {Srytnlocr.)  grandii. 

V.  d^fmfkyilHM  Ad.  Roeaer,  founded  on  fragmenU  of  eolamn. 

C  d£pr€MHt  Troosi.     C.iUlogu«  naiu«. 

C.  dtMtans  Phill.,  founded  on  fraf^mentii  of  eolamn. 

C  divariratnt  Hall,  seo  Cyntkorr.  lotrtutis. 

C.  dubiHt  Monster,  nnt  dittincilj  defined. 

V.  tliiptirHS  Pbill.,  founded  on  frajcmenU  of  enlamn. 

C  fxi/it  Eicbw.,  founded  on  fragmentA  nf  column. 

C./fprtalii  0.  A  Fhum.,  •••  Ztaer.Jlorea/it. 

C.  /ofM/atMS,  Eicbw.,  foundo<l  on  fragmenU  of  eolomn. 

C  gleho9u$  Trooit.    CnUlogue  name. 

C*.  Go$^  Ad.  Boemer.  imperfrct  upecimon. 

C  grarilis  Troo*t.    Cataliigue  name. 

C  graniior  F.  Roemer,  Putrriorr.  f^rnriiior. 

C.  grammliitut  Angl.,  iee  Ararkftacr.  firanulatui. 

V.  gramM/ifrrMS  Shum.  1^^2.     Wr  have  not  »een  tbe  detcription. 

C*.  htxadatit/lns  Ljon,  «^   Vnsttrr.  Lyoni. 

C.  iiarrfi  Hall,  ^ee  Iftirprr.  Jlorr^i, 

C  im^ifHtdttrtyluB  Mi'Tnv,  fee  Polniurr.  tHe^un/nrty/u*. 

C.  injIatuB  Tri»o«(.     Catalogue  nnnie. 

C*.  UMtettrurfhiitMs  Anj^l  ,  ^re  (iunnmocr    l^ntMi  W.  A  Spr. 

C  tHtfrmfi/tHM  ll.ill,  «ee  Pol    {P-infftrr  )  tutft tnediuB. 

V.   Kf/hf^e*  Wbilr.  Pf*  llityrr.  Hflfitgi:*. 

V.  /irvtru/n*  Lyon.  '«*f*  Poifriurr    /itricu/HM. 

C.  IttluB  Hall,  "fe  linger,  sru/ftti/ii. 

(.*.   i.yoHi  Hall,  fee    I'iimm*/.   Lyimt. 

C*    MarrvrAnr ffj  Mr<'ny,  »rr  Pittrnii^r    witifmchrirHi. 

V.  miirru$i,irt^/i'S  IMilll.,  »ee  'l\i mn     manmiitrtylMS. 

C.  mnrnij'/rm  HM  Hall,  *fr    \'ii»ort .  m'tfi*»ftirut  h». 

V.  magiiirt  Hnll,  pre  ll.it yrr.  mtmittn. 

C  mtiirMo/ifffutniu  Nnrw.  A  <>w.,  prr  Xtiirt     uttiguttJurfurmtt, 

C.  mtilViirtHi  Hall,  8r«>  i\,ithtiri     IittrruMtf  * 

(*   Mr^tffly/Nj  I'liill       Krii|;ini>nl<  i*f  roliiiiin. 

('   nodMhins  Vh'iU.     Fra^'iii4«iil»  nf  I'lilumn 

C   9rnotHB  Pbill  ,  |ierhB|iii  Piit^ntum  * 

C.  ^mM»t,'er  iH  Vern       Not  p<*(>ii  ilr*«>M|iliiin 

C  fentalot»HB  Hall,  are  ICttj^irnv'^    tfi>.ttuor,ifrttHKttteh»tttH». 

V  f^Htutittt  Uiildf      (Mufter  ol  arm*  til'  ><iina  other  genu*. 

C  ptHHutui  Hronn.     N^i  aem  tlraoriplion. 

i\  ^wttiKfrtiHM  Hall.  «ee  It  n  yrr    *>Hllitu$. 

C*  /•m*i//mj  Hall,  'ee  I^riiHof    yuiillnt 

C  |*vrf/oraii«  IMiill  ,  pr«  lchlhi/t»*'i    /'vufnrmit. 

C   fNi HyHiiHi'M/.irf J  Miller,  »rfi  /*•'/    {Ptinttier.    tfHimifnaHi'HhTii. 

C    ff(f HyMr/f»'if J  M.  A  W  ,  «re  ILifyn.  §Uiiitn». 

C  faruB  Ljun.     Too  imiierfei'l  for  identittottlitm. 
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■  F.  Boamar,  ■•■  Taxi 


[1819. 


Roennri  Trooit.     Cutnlogu*  nam*. 

TUgotn4  Millar  (not  Ooldr,).  It  Crola/oer.  rHgotm. 

SaiigamaufiiiU  H.  A  W.,  aaa  EKparkt/er.  Saagam, 

leilnlHt  H.  k  W.,  ise  Barytr.  Hmlplili: 

tailptilu  Hill,  lea  Biryrr.  trulplUi*. 

tnifpliii  Trnoit.     Culalngua  ntmt. 

Itulplut  Ljron.  aaa  Vatoer.  KnlplMt. 

laliital  Dull   raa  Baiyrr.  mlidii: 


If  H>II, 


aaa  Barycr.  ipiir 


aillalui  tun,  aM  Baryrr. 

mhlHmidai  M,  A  W.,  ttt  Baryrr,  nitlnmidNt. 
:  TtHHUltmi  Trooal.     Catnlnena  nime 

iradiatm  Lfon.     Innufflolantl;  ilsAntd. 
■analadaftglHI  Saltar,  FwMwr.  latrantiladaflylHi 
ta  Halt,  a»  Barj/cr.  tkama, 
riuatuM  Ad.  Rnampr.     Frngmanti  orentamD. 
■niUiiii,  Millar,  naa  Tnawr.  (.iif«Kfo(Mj. 
u/ni  Hall,  ica  Dnryer.  Iiimidni. 
'.  vnUnt  Ljon,  Ke  Vaieer.  fnlnii. 

■Mili,  Pbill.     FragmrnW  orcotumn. 
iiHo/t'i  llnll.  ajD.  nr  Cynlhorr.  lointnM. 
C.  Waciim,.llii  U.  A  W.,  rea  flViryrr.  )r,rrA(>inlAt. 
C.  Worlheai  Ljan,  laa  FoUriocr.  WortktHi. 
%  iHOiinni  Mask  k  Worthan. 

E.  lHitre»lalHt  It.  k  W.,  t»*  Enjarkycr.  tHUreubilHt. 
EnryUesnnu  Aaitin,  <jd,  of  Thxoenuui. 
Eni7i»riiini  Pbill.,  usa  Jchtkyon-i»Ht. 
ForbMlMiinm  Da  Ran.  k  Lab. 

F.  ailfrin-rormii  Ilnll,  ■••  Oayehon 
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C.  eomntus  0.  A  Shorn.,  see  Barycr.  eoruntus. 

C.  eorrugatus  (?)  Troost.     Catalogue  name. 

C.  erassihrarkuitus  Hall,  see  Baryrr.  crassibrackiatus, 

C  erassut  M.  A  W.,  see  Evpoe/iyrr.  erassus. 

C.  erateriformii  ?    Catalogue  name- 

C.  deeadartylui  Lyon  k  C,  Pot.  {Scytalocr.)  grandit. 

C.  dstophyllus  Ad.  Roemer,  founded  on  fragments  of  column. 

C.  deprguus  Troost.     Catalogue  name. 

C.  disians  Phill.,  founded  on  fragments  of  column. 

C.  divariratus  Hall,  see  Cyathocr.  lotctmis. 

C.  duUus  Monster,  not  distinctly  defined. 

C  eUipticHs  Phill.,  founded  on  fragments  of  column. 

C.  txilis  Eichw.,  founded  on  fragments  of  column. 

C.Jlor§ali»  0.  AShum.,  see  Ztacr.JlorealU. 

Cfovtofatni^  Eichw.,  founded  on  fragments  of  column. 

C.  globotus  Troost.    Catalogue  name. 

C  Gotat  Ad.  Roemer,  imperfect  specimen. 

C.  gracilis  Troont.    Catalogue  name. 

C.  graeilior  P.  Roemer,  Poterioer.  gracilior. 

C.  granulatus  Angl.,  see  Arachnoer.  granulaivs. 

C.  grannhferns  Shum.  1852.     AVe  have  not  seen  the  description. 

C.  hexadactylm  Lyon,  set  Vasorr.  Lyoni. 

C.  Hoveyi  Hall,  see  Baryer.  liovryi, 

C.  imequidactylus  McCoy,  see  Potenorr.  inequidaetyltts. 

C.  iHjlatHS  Troost.     Catalogue  name. 

C.  iHt$rbrarhiatns  Angl.,  nee  Gnorimocr.  J.,oveni  W.  A  Spr. 

C.  intermedins  Hall,  see  Pot.  (Parisocr.)  intermedins. 

C.  Kelloggi  White,  see  Baryrr.  Keihggi. 

C.  lovicnlus  Lyon,  see  Poterioer.  tavieulus, 

C.  iatus  Hall,  see  Baryer.  seufptilis. 

C.  Lyoni  Hall,  see  Vasocr.  Lyoni. 

C.  maeroeheirns  McCoy,  see  Poteriorr.  maeroeheirns. 

C  maerodaetylus  Phill.,  see  Taxoer.  nutrrodaetylns. 

C.  mnerop/enrns  Hall,  see   Vasorr.  mncroptetirHS. 

C  magister  Hall,  see  Baryer.  magister. 

C.  mognoliat/ormis  Norw.  A  Ow.,  see  Zearr.  magnoliaformis, 

C.  malvaeeus  Hall,  see  Cyathocr.  lowensis.  * 

C.  msgastylus  Phill.     Frngments  of  column. 

C  nodnhsfts  Phill.     Fragments  of  column. 

C.  9rnatus  Phill.,  perhaps  PUttyerittus  ? 

C.  ptHMiger  De  Vern.     Not  seen  description. 

C.  pentaMus  Hall,  see  Eupaehyrr.  qyatuorderimbraehiatus. 

C.  pinnatus  Ooldf.     Cluster  of  arms  of  some  other  genus. 

C.  pinnatus  Bronn.     Not  seen  description. 

C  pratitbtrans  Hall,  see  Baryer.  hullatus. 

C  pusiilMS  Hall,  see  Jjseanocr.  pnsiUus. 

C.  pyriformis  Phill.,  see  lehthyo^r.  pyri/ormis. 

C.  ^inqnangularis  Miller,  see  Pot.  {Parisocr.)  gniMquangularis, 

C.  qHinquelohus  M.  A  W.,  see  lUtryer.  steiiatus. 

C  rarnt  Lyon.     Too  imperfect  fur  identifioatiun. 
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P.  ptilchMut  Bill.,  •«•  Cfathoer.  pnttAtl/ni. 
P.  rhombiftmt  Bilt.,  Ha  Cyathoer.  ThoMbiftrui. 
P.  tlriatut  Bill.,  ■»  CgatkvcT.  UritUnt. 
?hikloarliiii«  Kichw.  (not  TrantKb.).    Fragmenliof  colamn. 


[18T9, 


FUkloarlniU  Traotioh,  (not  Eiehw.),  (uhgcnoi  at  GrophitirriHiii. 

P.  urita  TrkDMob.,  w«  Pattrtoer.  {Sry(a/w.)  Hrna. 
TUlDOTiiiiu  Da  Eon. 

P.  pth-i,  IS.  t  W.,  ■»  ErinKT.  Ispnt.  M.  A  W. 
PateriooTiiini  Ullkr. 

P.  abhrtviatu,  Auit.,Na  Taxotr.  irtM<>rl)lH,. 

P.  '•llr.tialvi  Hsil,  ■<■  Dt-idmcr.  atlttnalnl. 

P.  Barrin  UeII,  t*«  CyaltuKr.  Barriii. 

P.  iiiriaformii  Wfaita.,  »a  Ztatr.  iHrvrfxmii. 

P.  caH»,aH,  Hull,  tea  DaitdrofT.  cadiinut. 

P.  t^lyx  Da  Ron.  A  Lab.,  gaa  Hfdn,o«orr-  r«l,i. 

P.  axri«aiui  M.  A  W.,  w*  PMiriocr.  (,P„<hyI^r.)  liliiformi,. 

P.  eaiei  Maak,  ih  DtiuirecT.  eaii. 

P.  CinrinHalitniiM  Mask,  iM  DtnJrofr.  CinrUmtifiun. 

P.  tounHHUi  U.  A  W.,  •(•  fcKtrt'iin-.  {Pari^loer.)  roiiriauni. 

P.  COTtyi  Wortbcn,  laa  Fottriocr.  {Scytali>rr.)  grandit. 

P.  ceryeia  HbII,  hb  Pmirioer.  {ScapUofr.j  eargtia, 

P.  traaimanui  Eiehw.     Frngmanli  of  column. 

P.  traitriformii  Trooft.     Calalogua  nam*. 

P.  tubidattiilut  Ukll,  laa  Paltriocr.  {Srapkioer.}  nlliilartyliit 

P.  Tgiiildrifiu  Hull,  M»  Jlomocr,  rytii'drinii. 

P.  dil.,t„t,t,  HdII  (not  8aliulti»,  .n  C^li,Kr.  dilatatu,. 

P.  dilalBliii  Scfaaltia  (not  Halll,  •«  Cuiwr.  ,lih.talHi. 

P.  D-iJUi/eniu  Aunt..  )■•  Cgatiorr.  DHdltgeiM: 

P.  Dfiri  Mwk,  aee  Dindreer.  Dytri. 
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P.  MeCoyanus  D«  Kon.  A  Leh.,  see  Hydreionocr,  McCoy  amis  {?) 

P.  mespHiformis  Rtoht.  A  Ung.     Not  sufficiently  known. 

P.  Mtekiannt  Shum.,  see  Cyathocr.  Mukianus, 

P.  wtuliiplex  Trautsoh.,  see  Potenocr   (Seaphioer  )  multiplex. 

P.  municipalit  Troost.     Catalogue  name. 

P.  nanus  Roemer,  see  Homocr.  tianitt 

P.  nuri/ormis  F'laehtT  (Goldf.),  see  Eupaehycr.  simplex, 

P.  orrideHtaliM  0.  k  Shum.,  see  Aga$$izoer.  ocn'detitalis. 

P.  parvus  Hall,  see  Homoer.  parvus. 

P   Phillipsianus  De  Kon.  k  Leh.,  see  Hydreiouocr.  Philiipsiauus. 

P  pisiformis  Roemer,  see  Arachnocr.  pisiformis. 

P.  posticus  Hall,  see  Dendrocr.  posticus. 

P.  proboscidialis  Worthen,  see  Poteriocr.  (Seaphioer.)  pro^oseidialif. 

P.  Rheuanus  Wirtg.  k  Zeiler,  see  Taxocr.  Rlietianus. 

P.  rhomhiferus  0.  k  Shum.,  see  Baryer.  rhombiferus, 

P.  solidus  M.  AW.,  sjn.  ot  Poteriocr.  (Seaphioer  )  aquatis. 

P.  spinosus  0.  k  Shum.,  see  Poteriocr.  {Scaph.)  spinosus. 

P.  subgraeilis  D'Orb.,  see  Deiidroer.  gracilis. 

P.  subimpressus  M.  k  W.,  see  Poteriocr.  {Seaphioer.)  subimpressus. 

P.  Strallori  M.  AW.,  see  Poteriocr.  (Seaphioer.)  sicallovi. 

P.  tenuidaetylus  M.  AW.,  sjn.  of  Poteriocr.  (Seaphioer.)  tenuidaetylus. 

P.  teuuissimus  Eichw.     Fragments  of  column. 

P.  tumid  us  0.  A  Shum.,  ree  Agassizoer.  tumidus. 

P.  various  Eichw.     Fragments  of  column. 

P.  veutricosus  Hall,  see  Calioer.  veutrieosus. 

P.  zcfr/ormis  GohnHxt.     Not  defined. 

leaphioorinui  Hall.     A  ynriety  of  Poterioerinus. 

S.  ahuormis  Worthen,  see  Poteriocr.  (Seytaloer.)  abuormis. 

8.  ctgina  Hall,  see  Poteriocr.  (Deeadoer.)  aegiua. 

S.  etqualis  Hall,  1861  (not  185V),  wee  Poteriocr.  (Pachyloer.)  subaegualis. 

S.  Bayeusis  M.  AW.,  see  Poteriocr.  (Deeadoer.)  Bttyeiisis. 

S.  eariuatus  M.  A  W.  (not  Hall),  see  Poteriocr.  (Pachyloer.)  liUiformis. 

8.  earbouarius  M.  A  W.,  see  Graphiocr.  earbonarius. 

S.  deeadaetylus  Worthen,. see  Poteriocr.  (Seytaloer.)  grafidis  W.  A  Spr. 

S.  depressus  M.  A  W.,  see  Poteriocr.  (Deeadoer.)  drpressus. 

8.Jiscellus  M.  A  W.,  pee  Poteriocr.  {Deeadoer.) /iscellus. 

8.  Ilalli  Hall,  see  Poteriocr.  {Deeadoer.)  JIalli. 

8.  hemisjthericus  Shum.  (Meek),  see  EujHichycr.  Craigii. 

8.juveuis  }i.  AW.,  see  Poteriocr.  {Deeadoer.)  juvenis. 

8.  lont[idaetylus  McChesn.,  see  Poteriocr.  {Seytaloer.)  deeabraehiatus. 

S.  lyriope  Hall,  see  Poteriocr.  {Deeadoer.)  lyriojte. 

8.  maerodaetylus  M.  A  W.,  see  Poteriocr.  {Seytaloer.)  macrodactylus, 

8.  fuaerop/eurus  Hnll,  see  Vasocr.  macropleurus. 

8.  MeAdamsi  Worthen,  see  Graphiocr.  MeAdamsi. 

8.  notabilis  M.  A  W.,  see  Poteriocr.  uotabilis. 

8.  orbicularis  Hall,  Eajtachyer.  orbicularis. 

8.  mdis  M.  A  W.,  see  Graphiorr.  rudts. 

8.  tealfiris  M.  A  W.,  see  PtAerioer.  {Deeadoer.)  sealaris. 

8,  simplex  Hall,  see  Graphiocr.  simplex. 
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ipinotraekiatHt  HbII,  >••  Grapkioer.  ipineiraekiatHt. 

,trial«,  H.  A  W..  ■■■  Grapkioer.  $tru.lu>. 

niUonitB$tti  IIsll,  >n  Pmrrarr.  (DetaJntr.)  iniiontmat. 

lortaetHi  Hull,  Grapkioer.  tarluenii. 

Wachi-nHiki  H.  A  W.,  ih  Grapkioer.  Waekimuiki. 

Wkiiti  lUll,  MS  PoUrion.  Wkilei. 
SplunoariiiiLi  RoemBr.     A  Tsrlat;  of  C^alkotrinm, 
iMMTinni  Phllllpi. 

T.  AuUini  Aogl.,  na  GnonmBrr.  Anilim. 

T.  triariui  Sebulli*,  ua  Ct/alhoer.  iriartHi. 

T.  diiuiiiui  Angl.,  IH  Guorimorr.  diitrmmt. 

T.  ixravalHI  AngU,  lee  Gaorimoer.  rsceavalHi. 

T.  fipouMui  Angl.,  ite  Qiiarintaer.  expaaint. 

T.  ifurbraekiami  Angl,,  i«»  Gitaiimatr.  iuterirarkiatm. 

T.  MangKi  Angl..  Me  GHorimorr.  oblougai. 

T.  oealii  Angl  ,  e<e  Gaarimocr.  ern/ii. 

T.  pHHrlatut  Angl.,,  *»■  Giierimarr.  pKnHatui. 

T.  polydaeiylui  HoOuj,  tea  Ongekner.  polydaelylnt. 

T.  rigtnt  Angl.,  »••  Giiarimofr.  rigiui. 

T.  S,-/lcri  Angl.,  na  Gnorimorr.  Salteri. 

T.  limiJri  S«lt»r.  wa  Fietnrr.  limpln. 

T.  lineraroHladaHytui  d'Orb.,  M*  PioHocr.  tmrraroiitaiiactytiii 

T.  Iniuli/irui  Angl.,  ■«■  Gitofimoer.  IKbuli/erni. 

ZtuTlnni  Trooit. 

Z.  orfortm  Wortbtn,  Me  Potrriaer.  (Packgiar-r.)  arioTiHi. 

Z.  armigrr  M.  A  W.,  n*  Hudnioii-rr.  ormigtr. 

Z.  aiptr  M.  A  W.,  »a  Polerioer.  (  Packfiofr. )  dt/iri'. 

Z  rDiiciKKKi  H,  A  W.,  isa  PottHocr.  (Pafky/ofr.)  eoHtiuauM. 

Z.  drprtinii  Trooit.,  aaa  Hi/dreianarr.  drprtiiit: 

Z.  diitHi  H.  A  W.,  aea  Hydrriotiarr.  diieut. 


[18T». 
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EXPLANA.TION  OP  PLATE  15. 

Letters  referring  to  all  figures  on  this  plate :  u  =:  nnderbasals  ;  b  at  ba- 
ialft ;  r  as  radials ;  r*  ^  primary  radials ;  r<  s  secondary  radials  ;  r*  a  ter- 
tUrj  radials;  pspatelloid  plates;  asarm  plates;  t=sinterradials;  d^ 
axillary  plates ;  an  a  anal  plates ;  br  =  brachial  plates ;  A  =  anterior  side ; 
P^  posterior  side. 

Fig.  1.  Diagram  of  Forbmoerinun^  showing  the  fundamental  arrangement 
of  plates  in  the  Ichthyocrinidse. 

Fig.  8.  Diagram  of  Taxocrinus^  showing,  in  connection  with  Fig.  1,  the 
disUnction  in  the  anal  side  between  this  genus  and  Forbesioerinui, 

Fig.  8.  Diagram  of  Baryerinus,  showing  the  fundamental  arrangement  of 
plates  in  the  Cyathocrinidse. 

Fig.  4.  Apical  plates  in  Actinocrinus. 

Fig.  5.  Apical  plates  in  Platycrinus, 

EXPLANATION  OF  PLATE  16. 

Fig.  1.  Diagram  of  Anomalociinui, 

Fig.  2.  Diagram  of  Heteroerinus, 

Fig.  8.  Diagram  of  loerinui. 

This  and  the  following  figures  on  this  plate  are  given  to  show  the 
development  of  the  anal  plates  from  unt  genus  to  another. 

Fig.  4.  Diagram  of  Ilyboerinua, 

Fig.  5.  Diagram  of  Dendrocrinui, 

Fig.  6.  Diagram  of  Homoerinui, 

Fig.  7.  Di&gram  of  PoteriocrinuB, 

Fig.  8.  Diagram  of  Opathocrinui, 

EXPLANATION  OF  PLATE  17. 

Fig.  1 .  Pentacrinoid  larva  of  Antedon  roiocea,    (After  Allman. )   «  ^^  stem ; 
ed  «  centrodorsal  plate  ;  b  ^  basals  ;  r  s  radials ;  or  =»  oral  plates. 

Fig.  2.  Ventral  side  of  Oyathoerinun^  showing  the  oral  plates,  the  apical 
and  radial  dome  plates  being  removed. 

^  at  oral  plates — equivalent  to  d  in  Fig.  4. 

Fig.  8.  Ventral  side  of  Oupressoerinus^  showing  the  hydrospires;  A^con- 
•olidating  apparatus  of  European  authors;  ^« openings  which,  from 
25 
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tbeir  TeUtire  poaitioo,  ne  luppote  ma;  be  eqolvaleiiU  of  the  pnimagn 
In  the  inner  lancet  pieces  in  P4iitrentxtei,  designated  ai  I  in  Fig.  5. 

Fig.  4.  Summit  of  Ptntremiltt,  aboiving  the  deltoid  pEecee  and  their  mppen' 
dages — liidden  from  view  by  the  test  in  perfect  specimen*  ;  a  ^  uial 
openlag  ;  A  =  hjdroaplreB;  u^lnner  wall  or  floorof  Ibe  passage  (co- 
called  ovarian  openings)  leading  to  the  hydrospirei ;  the  ouier  wkU, 
which  le  a  part  of  the  pfteudninbul scrum,  bsving  been  removed  from  the 
specimen  ;  d  =■  the  outer  or  visible  portinn  of  the  deltoid  pieces — equiva- 
lent to  d  in  Fig.  2  ;  J  cs  plates  lying  directly  below  the  lancet  pieoe^ 
with  tubular  psuage  running  lengtliwise  throngb  them  (see  {  in  Fl(. 
S) ;  A  ^passage  formed  by  the  edges  of  two  deltoid  pieces  and  the  in- 
ner lancet  piece,  externally  covered  by  the  pseudambulacrum'-eqDi ta- 
lent to  the  opening  at  tbe  base  of  the  arms  in  Palcocrinoids. 

This  Sgure  Is  a  representative  of  the  structure  of  this  portion  of  the 
Blastoid,  as  sscert^ned  by  ezaminstion  of  a  number  of  specimmt, 
»ome  tn  whicli  parts  of  the  test  have  been  removed,  others  in  form  of 
poUabed  sections.  It  U  based  upon  observation,  not  imagination,  and 
this  figure,  in  connection  with  No.  6,  will,  we  hope,  enable  the  reader 
to  understand  a  conatruclion  always  difficult  to  ezpMn,  and  whigh  il 
now,  for  the  first  time,  correctly  figured,  as  we  believe.  We  have  not 
attempted  U>  illustrate  the  details  upon  which  our  figure  is  ttaaed,  be- 
cause oar  object  at  present  is  only  to  point  out  certain  affinities  betweea 
some  forms  of  Paleeocrinoidea  and  the  Blastoidea. 

fig.  5.  Cross  section  ot  P»iUrtmiUi  pyriformii  &a,j  (at  one-balf  the  hrifbt 
of  the  ambtilacrum,  one  ray  of  the  latter  iMing  removed). 

/^  the  halves  of  the  forlied  plate  ;  Z  :=  lancet  pieces  ;  limner  lan- 
cet piecrs ;  p  ^  pore  pieces  ;  m  =  ambulacral  groove  and  food  pasMge 
covered  iu  perfect  specimens ;  e  =  pores  on  the  ambulacral  field. 

Figs,  fl,  7,  B.  Hydrospires  of  Caryoerinu*  omatiu.    6.  Surfkce  Tiew,  sbow- 
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November  11. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Thirty-two  persons  present. 

The  death  of  J.  Aitken  Meigs,  M.D.,  a  member,  was  announced. 

The  following  papers  were  presented  for  publication: — 

"Reply  to  Dr.  M.  C.  Cook's  criticism  of  paper  on  Variability 
of  Sphseria  Quercuum,  Se."    By  J.  B.  Ellis. 
•  **0n  a  collection  of  Crustacea  from  Virginia,  North  Carolina, 
and  Florida,  with  a  revision  of  the  genera  of  Crangonidas  and 
Pahemonidse."    By  J.  S.  Kingsley. 

Ccrrection  to  paper  on  Hyraceum, — Dr.  A.  J.  Parker  called  at- 

f  tention  to  the  fact  that  in  the  paper  entitled  "  Note  on  Hyraceum," 

Proc.  A.  N.  S.  Philad.  1879,  p.  12,  sulphydric  acid  should  be  sub- 

•tltoted  for  sulphuric  acid  in  fifth  line  from  the  bottom  of  the  page. 


November  18. 

Mr.  Meehan,  Vice-President,  in  the  chair. 

Twenty-three  persons  present. 

A  paper  entitled  ^^On  the  Stratigraphical  Evidence  afforded  by 
the  Tertiary  Fossils  of  the  Peninsula  of  Maryland."  By  Angelo 
Heilprin,  was  presented  for  publication. 

On  the  Oenus  Oarberia. — At  the  meeting  of  the  Botanical  Sec- 
tion, held  on  10th  inst.,  Mr.  Redficld  presented  the  following  com- 
munication from  Dr.  Asa  Gray: — 

"  1  wish  to  secure  an  opportunity  which  occurs  to  dedicate  a 
genus  of  plants  peculiar  to  Florida  to  Dr.  A.  P.  Garber,  of  Penn- 
sylvania, who  has  done  such  good  botanical  service  in  his  recent 
faithful  exploration  of  the  southern  portion  of  Florida.  Among 
the  rest,  he  has  rediscovered  the  interesting  plant  which  will  now 
commemorate  his  nanie  and  ser\Mces.  This  plant  is  the  LicUris 
/ruiicosayOf  Nuttall,  before  collected  only  by  Mr.  Ware  in  scanty 
specimens.  In  the  Transactions  of  the  American  Philosophical 
Society  (N.  Sen,  vii.  285),  Nuttall  formed  for  it  a  subgenus,  Lepto- 
clinium.  In  the  Proceedings  of  the  American  Aoademy  of  Arts 
and  Sciences,  xv.  48,  issued  only  a  month  ago,  I  raised  this  to 
generic  rank,  in  view  of  characters  which  need  not  here  be  reca- 
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pitiilnted.  Biit  I  carelessly  overlooked  the  patent  fact  that  the 
lato  George  Gardner  bad  piiblUhed,  in  lli46,  a  Liatris  {Lrplo- 
clinivm)  Brasiliengis,  KhJch  he  siippoeed  to  be  a  relative  of  Nat' 
tail's  Liatrig  (Lepoilinium)  frviicoaa,  nnd  that  Bentliam,  in  tlie 
Genera  Plantarnni,  in  view  of  the  pentangular  aclienium  of  the 
Brazilian  plant  and  other  characters,  founded  a  genus  upon  it,  and 
unhappily  gave  it  the  name  of  Leptoclinium.  All  this  I  unac- 
countably ovei'lookcd.  Now,  although  the  name  LrpiocUnium 
ought  properly  to  belong  to  the  North  American  plant,  a  Bub- 
gencrio  nome  has  no  rights  as  against  a  published  generic  name. 
So  a  new  name  must  be  provided  for  the  Florida  plant.  1  had 
thought  at  the  8ret  of  dedicating  it  to  Dr.  Garber,  but  I  defferred 
to  the  subgeneric  name  given  already  by  Nuttall;  and  I  now  do 
with  alacrity  what  I  ought  to  have  done  in  the  first  place.  Tm 
name  and  synonymy  will  stand  thus:— - 

Oarbesia  troticosa.  Liatrii  frvlicoia,  Nutt.,  In  Am.  Joam.  S«t  t, 
399,  anit  Trana.  Am.  Phil.  Soc.  1.  c.  (anbgen.  Leptotliaium).  Ltploelinium 
frutieoium,  Ony,  Proc.  Am.  Acad.  xv.  48,  8,  Flortda,  Wart,  Oarbtr." 


XOVEMBBR  25. 

The  President,  Dr.  RcscnEHBEROBR,  in  the  chair. 

Thirty-eight  persons  present. 

A  paper  entitled  "  Carcinological  Notes,  No.  1.,"  by  J.  8. 
Kingsley,  was  presented  for  publication. 

Authority  was  granted  the  Mineralogical  Section  to  change  tbt 
name  to  the  "  Mineralogical  and  Geological  Section  of  the  Academ; 
of  Natural  Sciences  of  Philadelphia." 

The  following  were  elected  members :  Benjamin  Sharp,  H.  Rni- 
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BSPLT  TO  DS.  M.  0.  000KF8  CBITICI8M  07  PAPEB  0¥  •*YABIABIUTY 

07  8PKBBIA  QUSBCinJM,  8Z.** 

BY.  J.  B.  ELLIS. 

In  the  last  number  of  Grevillia  the  editor  of  that  Journal  makes 
some  statements  with  regard  to  my  paper  on  Sphaeria  Quercuum^ 
published  in  the  Proceedings  of  the  Academy  of  Natural  Sciences 
of  Philadelphia  last  March,  wliich  need  correction.  He  says  '*  It 
matters  not  that  the  sporidia  vary  in  size  and  form,  that  in  some 
(of  the  species)  they  should  be  obtuse,  in  others  rather  acute  at 
the  extremities,  in  some  hyaline,  in  others  deep  brown.*'  Dr. 
Cooke,  who  has  examined  tlie  specimens,  must  have  known  that 
these  various  forms  of  sporidia  instead  of  being  characteristic  of 
different  species  are  all  to  be  found  in  the  same  perithecium,  the 
narrow  and  acute  forms  being  in  fact  only  young  or  imperfect.  As 
to  the  sporidia  being  ^^  hyaline  in  some  and  in  others  deep  brown," 
the  record  in  Grevillea  contradicts  that  Rtateroent,  so  far  at  least 
aa  the  species  of  C.  and  E.  are  concerned,  Melogramma  Aceris  alone 
excepted;  and  even  in  this  species  my  specimens  have  the  sporidia 
hyaline.  8.  eriodiga  is  also  said  to  have  the  sporidia  brown  and 
biseptate;  but  it  is  added  that  these  were  free  spores,  the  sporidia 
actually  observed  in  the  asci  being  hyaline.  In  my  previous  paper 
I  stated,  and  subsequent  observation  has  confirmed  the  statement, 
that  brown  biseptate  spores  are  found  in  all  the  different  forms 
bat  as  3'et  not  in  asci.  They  occur  but  sparingly  it  is  true,  but  a 
careftil  and  patient  search  is  sure  to  reveal  their  presence.  I  wish 
hero  to  amend  my  original  statement  so  far  as  the  color  of  the 
aporidia  is  concerned.  In  all  fresh  specimens  examined,  the  spo- 
ridia are  hyaline.  Some  specimens  on  Quercus  alba  and  on  Vac* 
cinium  Pennsylvanicum,  both  of  which  had  been  poisoned,  have 
brown  sporidia,  but  as  the  color  may  be  due  to  the  action  of  the 
poison,  it  will  be  safer  to  assume  tliat  the  sporidia  are  hyaline  till 
the  examination  of  fresh  and  living  specimens  shall  show  them  to 
be  brown. 

It  is  asked  why  twenty  other  species  having  similar  sporidia 
were  excluded  from  the  list?  Simply  because  I  had  not  actually 
examined  specimens  of  these  species,  and  it  was  not  intended  to 
give  mere  opinion,  but  to  state  facts  actually  observed.    As  to 
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"  ignoring  all  rari&tions  of  internal  stmcture"  and  "  diBcarding 
all  external  features,"  I  am  willing  to  let  tbe  specimens  speak  for 
them  selves.' 

I  I  inteniled  to  add  to  the  original  paper  a  fooi  note,  designallni:  all  tbe 
foTiuB  with  peritbeda  not  unilecl  Id  a  stroma  as  var.  limpUx,  but  as  no 
additions  could  be  mnde  afler  the  article  was  In  tjpe,  I  was  obliged  to  con- 
tent my Bcir  with  adding  this  note  with  pen  and  Ink  to  the  copica  sent  mv 
for  distribnUon. 
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OV  A  OOLLBCnOK  07  CBU8TACEA  FBOM  YIBOINIA,  KOBTH  CABOLIHA, 
AVD  FLOBIDA,  WITH  A  BEYISIOK  OF  THE  OEHEBA  OF  CBAKGOHIDA 
AVD  PALBHOKISJB. 

BT  J.  8.  KINQSLET. 

The  8pecin]en8  enumerated  below  were  collected,  with  a  few 
exceptions,  by  Prof.  H.  E.  Webster,  of  Union  College,  at  North- 
ampton County,  Virginia  (eastern  shore,  Atlantic  side),  beach  of 
Ohesapeake  Bay,  opposite  Fort  Monroe,  Ya.,  in  the  vicinity  of 
Beaufort,  N.  C,  and  Marcou  Pass,  Florida  Bay,  Harbor  Key, 
Plantation  Key,  and  Key  West,  Southern  Florida,  and  Oyster 
Bay,  Charlotte  Harbor,  Sarasota  Bay  and  Little  Sarasota  Bay, 
on  the  west  coast  of  Florida.  I  have  endeavored  to  indicate  to 
a  certain  extent  the  geographical  distribution  of  the  species  by 
giving,  in  most  instances,  a  list  of  localities  from  which  specimens 
have  been  reported,  with  the  authority  for  the  statement.  In  cases 
where  I  have  personally  examinc<l  specimens,  I  have  placed  an 
exclamation  mark  (I)  after  the  .locality  followed  by  the  name  of 
the  collector.  The  arrangement  followed  in  the  Maioidea  is  that 
of  Miers  (Jour.  Linn.  Soc^y,  xiv.  pp.  634-673,  1879).  In  the  re- 
maining groups  of  the  Brachyura,  mainly  that  of  Dana,  the  Ano- 
mura,  according  to  Stimpson  (Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1858,  pp.  225-238),  while  the  order  of  the  Macrura  is  essentially 
that  of  Dana.  A  short  notice  of  some  of  the  new  forms  will  be 
found  in  the  American  Naturalist,  vol.  xiii.  p.  584,  September, 
1879. 

Order  DECAp'oDA. 

Sub-Order  MAIOIDEA  vel  OXYRUYNCHA. 

Family  INACHIDJQ  Miers. 
Bub-Family  Leptopodiinn  Miers. 

Genof  LEPTOPODIA  Leaoh. 

X««ptopodiA  lagittaria  Leach. 

Canrer  tayittariuB  Fabr.,  Ent.  Syst.,  ii.  p.  442. 
Innehut  •agittariui  Fabr.,  Siippl.  Ent.  flyst.,  p.  869. 
Mfierapun  9<tgittariu$  Latreilhs  ilist.  Crust,  et  Insects,  ii.  p.  112. 
Leptopodia  Bagittaria  Leach,  Zool.  Misc.,  ii.  pi.  Ixvli. 
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Ltptopodia  ortMta  OuildiDg,  TraoB.  Lino.  Soc'y  LoodoD,  xir.  p.  SSS 

(1823). 
Ltptopodia  laneeolata  Brall£  Id  Webb  knd  Berthelot'B  HhL  Cknarita, 
pi.  1.  (1836-1844). 

Five  specimene  were  collected  at  Saraeota  Bay,  Fla.  This 
species  lias  quite  an  extended  range  in  the  tropics.  Stiinpaon 
reports  it  from  the  Florida  Reefs  and  Madeira  Is.;  von  Marteoi 
from  Cuba;  Guadeloupe  (Latr.,  Martens,  and  Desbonne),  Qulf  of 
Mexico  and  Antilles  (Bdn.  and  Oibbes),  Canary  Is.  (BruU^), 
Cayenne  and  Babia,  Brazil  (A.  M.  Edn.).  Alphonse  Mitne  Ed- 
wards maintains  the  identity  of  Leptopodia  debitia  Smith'  with 
this  species.  If  it  prove  identical,  the  following  localities  on  the 
west  coast  of  America  will  have  to  be  added  to  the  list:  Valpa- 
raiso  (Bell,  Edw.,  and  Lucas),  Panama  (Smith),  Realijo,  west 
coast  of  Nicaragua  I  (McNiel). 

I  find  among  the  Ouerin  collectionin  the  Museum  of  the  Academy 
of  Natural  Sciences  of  Philadelphia,  a  specimen  lahelled  '*Z«^ 
topodia  viUala  Guer.,  Senegal."  I  have  not  been  able  to  find  any 
description  of  this  species  under  that  name,  and  possibly  it  was  a 
US.  one.   However  I  am  unable  to  separate  it  from  Floridau  forms. 

(liDDi  KZTOPOBHAFa  Stn. 
■•toporhkpU  ealMratk  Stn. 

Leptopodia  ealearata  Say,  Joum.  Acad.  Fbils.,  i.  p.  443.    Edw.,  HiiL 

Crust.,  i.  p.  376. 
Meloporhapit  ealearata  Stro.,  Ann.  Lye,  vii.  p.  168. 
Nine  specimens  of  this  rare  species  were  collected  at  Sarasot* 
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Specimens  were  collected  at  Sarasota  Bay.  Stimpson  had  it 
flrom  St.  Thomas  and  Tortugas.  I  have  seen  specimens  from  Key 
West  (A.  S.  Packard,  Jr.). 

Snb-Family  Inachinse  Miers. 

Genas  CHOBIHUS  Leach. 
Ctevimvi  liarof  L«aoh. 

Cancer  hero$  Herbst,  Erabben  und  Erebse,  pi.  43,  f.  1. 
Uhorinus  hero$  Leach  MS.,  M.  £dw.,  Crust.,  i.  p.  815.     Yon  Martens, 
Arch,  fdr  Naturgesch.,  xxxviii.  p.  80,  pi.  iv.  f.  3. 

Specimens  in  the  Museum  of  the  Peabody  Academy  (Florida, 
Om  J«  Maynard)  afford  the  following  measurements : — 


IiMigth  of  Carapaz. 

Breadth. 

Ratio. 

44  mm. 

22.5  mm. 

100:51 

42  mm. 

22.  mm. 

100:52 

It  has  been  reported  from  Key  West  (Gibbes),  Cuba  (Martens, 
ii.  M.  Edw.),  Antilles  (M,  Edw.),  Martinique  and  Barbadoes  (A. 
K.  Edw.),  Guadeloupe  (Desbonne). 

Sub-Family  Acanthonychlnse  Miers. 

Genoa  EPIALTUS  Edw 

flbiiltiii  longirostrii  Stm. 

JSpialtus  longirontris  Stm.,  Ann.  Lye,  vii.  p.  199.    A.  M.  Edw.,  Crust. 
Mex.  et  Ant.  Cent,  p.  141,  pi.  xxvii,  f.  5. 

Two  specimens  of  this  species  were  collected  at  Sarasota  Bay. 
£piaUu8  minimus  Lockington  (Proc.  California  Acad.,  1877,  p. 
^y  is  a  closely  allied  species,  and  possibly  both  should  be  sepa- 
from  the  species  with  a  shorter  rostrum. 
ley  West  (Stm.),  St.  Thomas  (Stm.,  A.  M.  Edw.). 

Family  MAllD  JB, 

Sub-Family  Mallnse. 

Genoi  PELIA  Bell. 
Butiea  Stm. 

JH»a  mutiea  Gibbes,  Proc.  Am.  Assoc,  iii.  p.  171. 
J^Mi  mutiea  Stm.,  Ann.  Lye,  vii.  p.  177.    A.  M.  Edw.,  Crust.  Mex. 
et  Am.  Cent.«  p.  73,  pi.  xvi.  f  2. 

mens  weie  collected  at  Northampton  Co.,  Va.,  Beaufort, 
C,  and   Florida  Bay,  Fla.     Prof.  Gibbes'  types  were  from 
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Charleston,  S.  C.    Stimpaon  fount]  il  at  Martha's  Tineyard,  Mut. 
Dr.  Packard  colleoted  specimens  at  Key  West,  Fla.  I 

Family  FBRICSRID2]  Hiets. 
Bnl>-Fam1Ir  Feiloeiliin  Hiera. 

Qsnnt  UBIRIA  Lauh. 
UUnik  dnUa  H.  Bd«. 

£ttinia(Iuit<iM.Edw.,niBt.  Crust.,  t.  p.  800,  pi.  zWb)«,f.  3.   Stnttt, 
Proc.  Phila.  Acad.,  1870,  p.  104.    A.  M.  Edw.,  Crust.  M«.  et  Am. 
Cent.,  p,  139,  pi  zTill,  f.  5. 
Ltbt'nia  ditlineta,  Querin  in  de  Ssgra'B  Cuba,  p.  13. 
Nortliaropton  Co.,  Ya.,  Moretieatl  Depot  and  Beaufort,  N.  d 
Little  Sarasota  Bay,  Fia.    Two  males  from  the  latter  locality  hare 
the  following  dimensions:— 
L*D(thofC«>p«ui.  Brtiullh.  Ratio.  Langlh  afUBMi. 

73  mm.  6S  mm,  100  :  BO  148  mm. 

64  mm.  60  mm.   *  KJQ :  7$  104  mm. 

Other  localities  are  Cape  Cod  to  Florida  (Smith);  Nantucket. 
Mass.!  (Packard),  Long  Island  (Streets),  Charlcstou,  S.  C.  (Gib- 
bes).  Key  Weatl  (Packard). 

Libinia  emarginata  Leach,  Zoological  Uiscellaay,  tli.  p.  ISO,  pL  108 

(1815). 
Libinia  eanaliealata   Say,  Jour.  Phlla.  Acad.,  i.  p.  77,  p).  It.  f.  1. 

H.  Edw.,  But  Crust,  i.  p.  800.    Dekay,  N!  T.  Fauna,  CnutMSO, 

p.  3,  pi.  It.  r.  4. 

't  liaadall.  Jour.  Pbila.  Acnd.,  viii.  p.  iOT  tlB^ftl. 
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P%»a  hieorna  Olbbet,  Proc.  Am.  Assoc.,  ill.  p.  170. 

P§rUera  bieornata  Ouerin  in  Raman  dc  Saj^ra,  p.  13.    Yon  Martens, 

Arch,  ftir  Naturgesch.,  xxxviii.  p.  85,  pi.  iv.  f.  4. 
Ptrieera  bifornis  Saass.,  Cnist.  Mez.  et  Antilles,  p.  13,  pi.  i.  t  8. 
Milnia  bicomuta  8tm.,  Ann.  Lye,  vii.  p.  180. 
Mierophry  bieornuta  A.  M.  Edw.,  Mission  Scl.  Mex.  el  Am.  Cent. 

Cmst,  p.  61,  pi.  xIt.  f.  2-4. 
Piia  galbiea  et  FUa  purpurea  Desbonne  and  Schramm,  Cmst.  Quad., 

p.  18. 
OmaUteantha  hiriuta  Streets,  Proc.  Phila.  Acad.,  1871,  p.  238. 

Specimens  were  collected  At  Plnntation  Keys,  Florida  Bay,  Key 
West.  Specimens  from  Plantation  Keys  gave  the  following 
meaaurements : — 


8.S. 

Leofth  of  C»r»|Miz. 

Br*sdth. 

Ratio. 

% 

'  37.4  mm. 

18.7  mm. 

100:68 

% 

81.  mm. 

21.3  mm. 

100:68 

9 

33.  mm. 

14.8  mm. 

100:68 

An  examination  of  the  single  8|>ecimen  which  formed  Streets' 
tjpe  of  Omalarantha  hirsuta,  which  irt  pn*8crvcd  (in  a  dr}-  state) 
in  the  Museum  of  the  Philndelphin  Academy,  convinces  me  that 
Alphonse  .Milne  Edwards  was  correct  in  supposing  it  a  variety 
of  J/.  hti*itrnntus.  It  stands  midway  between  the  typical  form 
(fig.  3,  of  A.  Etlw.)  and  that  described  by  I>eHb(mne  as  Pino  galbira 
(fig.  4,  of  A.  Kdw  ).  It,  however,  ditfers  from  both  in  a  much 
•mailer  ohiliiM'il. 

Torluj;as  (Stm.)r  Key  West  I  (Packard),  Antilles  (K<1  wards, 
SauMsure),  Bermudas  (Smith),  (fuadelou|)e  (l>ehlK>nne),  .Mexico 
(A.  M.  Kdw.),  Aspinwall!  (.McNiel),  Desterro,  Hiaxil  (A.  Edw.), 
Abrolhos,  Brazil  (Smith). 

0«Daa  HACROCOLCEHA  Mi»ra. 

■asrsottloiM  triipiaota  Mi*rt. 

Pisti  tritpimtBtt  Lntn*ill<*,  Encyc.  Mrtli<Ml,  x.  p.  142. 

Pen'rent  IrifpinoMa  M.  Edw.,   lliM.   Cnihi.,  I.  p.  ;Wrt.     Von  Martens, 

I.  c,  XXX vih.  p.  84,  pi.  iv.  f.  4.     Schrsiniii,  Hev.  rt  Mag.  dr  Z^kiI. 

in,  ii.  p.  a42. 
Prrifera  nodifH$  DoHlHintir  and  S(*hmmm.  op.  ril.,  p.  1.1,  pi.  y.  f  13. 
Mtirrofahmtt  trinpiii*»$a  MIits,  Jour.  IJiiii.  S4K'*y,  xiv.  p.  665. 

A  single  male  was  collected  at  Key  Went.  Key  West  ((iiblies, 
Btim.),  Tortugas  (Stm.),  Cuba  (.Martins),  (iuadelou|>e  (Desbonne). 
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Bnb-F&milj  OthonlUia. 

Ganoi  OTHOHIA,'  B*U. 
OtkonUi  aenltkta  Btm. 

ffjfai  aeuteatut  GibbeB,  Proc.  Am.  Awoc.,  ill.  p.  171. 

Olhonia  aeuleaia  Stm.,  Ann.  Lye,  vll.  p.  49.    A.  H.  Edw.,  CnuL 
Men.  et  Am.  Cent.,  p.  115,  pi.  xilv.  f.  4. 

Othonia  Iherminieri  Deabnnne  &nd  Schramm,  op.  clt.,  p.  SO.     A.  X. 
Edw.,  op.  cit.,  p.  116,  pi.  xxiv.  f.  5. 

Othonia  aniiodon  von  Hartent,  I.  C,  ziXTiii.  p.  88,  pi.  Iv.  f.  2. 
Prorcssor  Webster  collected  specimens  of  tbis  a|>ccie8  at  Su«- 
aotft  Bay  and  Harbor  Key,  Fla.  I  have  examined  otlierB  in  tbe 
Museum  of  the  Pealiody  Aca'Ieiny  from  Florida  (C.  J.  Maynari) 
and  Key  West  (A.  S.  Paikard).  I  can  see  no  constant  dilTerencei 
to  separate  the  forms  described  as  Iherminieri  and  aninodon  fron 
typical  forms.  The  teeth  of  the  antero-lateral  margin  are  variable, 
and  differ  frequently  on  the  two  sides  of  tbe  same  s)>ecimGn.  i 
young  specimen  from  Sarasota  Bay  had  but  four  teeth  on  tba 
anterolateral  mai^in  t)esidcs  the  angle  of  the  or)>it,  but  I  codM 
find  no  other  differences.  In  ten  specimens  the  ratio  of  the  length 
to  the  breadth  ranged  from  100  :  81  to  100  :  94,  with  an  aven^ 
of  100  :  86.  Other  locdlities  are  Key  West  (Gibbes,  Stm.),  Tor- 
tugas  (Stm.,  A.  M.  Edw.),  Cuba  (Martens),  Guadeloupe  (Dei- 
bonne),  St.  Thomas  (A.  M.  Edw.). 

Sub-Famtl7  Mithraoinn. 
0<DD>  ]lITHEACin,1I8  White. 
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Other  localities  are  Tortiigas  and  Aspinwall,  Abrolhos,  Brazil 
(Smith),  St.  Thomas  and  Guadeloupe  (A.  M.  Edw.). 

■Ukrmenlai  leiilptai  Sim. 

Maia  ieulpta  Lamarck,  An.  sans  Vertebres,  v.  p.  243. 

MUhrax  iculptus  Edw.,  Mag.  de  Zool.,  1882,  pi.  v.;  Hist.  Crust,  i. 

p.  822. 
M\thraeulu$  $eulptu$  8tm.,  Am.  Jour.  II.,  xxiz.  p.  182.    A.  M.  Edw., 

Crust.  Hex.  et  Am.  Cent.,  p.  105,  pi.  xx.  f.  2. 

Specimens  were  collected  at  Key  West.    I  have  seen  others 

from  the  same  locality  collected  by  Dr.  Packard,  and  from  Tor- 

tagas  (Lieut.  Jacques).   It  has  been  reported  from  Antilles  (Edw.), 

^  Oobfi,  Surinam,  and  Venezuela  (Martens),  Guadeloupe,  St.  Thomas, 

Mmrtinique,  Woman  Key,  Fla.,  and  Cumana  (A.  Edw.). 

■tthnMaloi  eiaotimanai  Stm. 

\^         Mithraeulus  einetimanus  Stm.,  Am.  Jour.  Sci.  and  Arts.  II.,  xxix. 
'")  p.  182  (sine  descr.);  Ann.  Lye,  vii.  p.  186.'   A.  M.  Edw.,  Crust. 

-i|  Hex.  et  Am.  Cent.,  p.  112,  pi.  xxiii.  f.  8. 

"^l      The  twelve  specimens  of  this  species  that  I  have  examined  agree 

'f  mil  with  Stimpson's  description,  except  in  the  coloration  of  the 

lumdR.    In  these  specimens  (alcoholic),  the  hands  are  white  with 

tbe  basal  two>thirds  darker;  there  is  also  a  band  of  darker  on  the 

-"{'ingers.     Prof.  Webster  collected  specimens  at  Plantation  and 

^r  Harbor  Keys.     In  the  Peabody  Academy  arc  specimens  from 

:  Key  West  (Packard).     Other  localities  are  Tortugas  (Stm.),  St. 

;  Thomas  (Stm.,  A.  Edw.),  Guadeloupe  (A.  M.  Edw.). 

;    Sttkraonloi  birintipei  Kingiley.    PI.  zir.  f.  1. 

Mithraeulm  hir$uUpe$  Kingsley,  Proc.  Bost.  Soc^y,  xx.  147. 

;        Two  males  were  collected  at  Sarasota  Bay,  which  agree  well 
with  my  types,  except  in  the  comparatively  narrower  carapax. 


I. 

1 


L«Dgth  of  Cftrapax. 

Breadth. 

Ratio. 

11  mm. 

11.8  mm. 

100:107 

0  mm. 

9.6  mm. 

100  :  107 

;        There  were  two  young  specimens  collected  at  Sarasota  Bay, 

^  which  may  be  the  young  of  either  of  the  last  two  species.    They 

f ,  differ,  however,  from  cinctimamis  in  the  absence  of  the  large  tooth 

^  at  the  base  of  the  dactyli  of  the  cheliped,  and  in  having  the  ridge 

t  mnning backward  from  the  palatal  region  broken;  from  hirsutipea 

I  in  the  smoother  carapax,  more  prominent  frontal  horns,  and  in 

j;  luiTiog  the  antennal  spines  as  in  cinctimanu8,  etc. 
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nthnw  ipiDodiiluni  Bdw. 

Maia  iipino$iMitna  Lsmarck,  An.  sans  Vert.,  v.  p.  241. 
Mithrax  tpinoiittimai  £dw.,  Mag.  de  Zool.,  U.  p1>.  )t.  and  111.;  OH 
Crust.,  [.  p.  831. 
Two  young  specimens  from  Key  West.    Other  localitiea  are  Mu^ 
tinique,  Antilles  (M.  Edw.),  Key  West  (Gibbes),  Florida  Kefi 
(Stm.),  Cuba  (Martens),  Santa  Cruz  I  (Charles  Lawrence),  Gui- 
de loupe  (Des  bonne). 
Mlthiu  bivUu  Bdw. 

Cancer  hitpidvt  Herbet,  op.  clt.,  pi.  svili.  f.  100. 

Maia  tpinieinela  Lamarck,  op.  clt.,  t.  p.  341. 

Mitbrax  tpinieineta  Deemarest,  op.  dt.,  p.  190,  pi.  xsti).  f.  1,  3. 

Mithrax  htipidut  Edv.,  Hag.  de  Zool.,  ii.;  Hiit.  Grnst.  i.  p.  833.  A. 

M.  Edw.,  Crust.  Hex.  et  A.m.  Cent.,  p.  68,  pi.  xzi.  f.  1. 
Mithrax  $p.  Decbonne  and  Schr.,  op.  clt.,  p.  8,  pi.  U.  f.  4  and  9. 
Prof.  Webster  collected  a  single  specimen  of  this  well-knon 
Bpeciea  at  Key  West.     It  has  been  reported  from  S.  Caroliu 
(Gibbes),  Key  Biscayne  (Stm.),  Key  West  I  (Packard),  Tortugail 
(Lieut.  Jacques),  Antilles  (Edw.),  Cuba  (Martens),  Guacleloupt 
(A.  M.  Edw.,  Desbonne,  Sanssure),  Martioique   (A.   M.  Edw.), 
AbrollioB,  Brazil  (Smith). 
Xlthiax  plMiraaanthoi  Stm. 

Mithrax  pUuToeanthut  Sim.,  B.  H.  C.  Z..  11.   p.  110.     A.  M.  Ed«., 
CrusL  Mex.  et  Am.  Cent.,  p.  03,  pi.  ii.  C  8. 
Specimens  were  collected  at  Sarasota  Bay.     Stitnpson'a  types 
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Caba  (von  Martens),  Vera  Cruz  (A.  M.  Edw.),  Guadeloupe  (Des- 
botme  and  A.  M.  Edw.). 

IL  Alphonse  Milne  Edwards  considers  this  the  same  as  the 
Itambrus  serratus  described  by  H.  Milne  Edwards,  and  the  de- 
•cription  applies  well  to  the  specimen  now  before  me.  Milne 
Edwards,  Sr.,  gives  the  Indian  Ocean  as  the  habitat  of  L.  serratus^ 
and  Adams  and  White  (Voyage  of  the  Samarang,  Crustacea,  p. 
80,  1841)  report  it  from  the  Philippine  Islands. 

8ab-Family  Cryptopodiinse. 

Genus  HETEBOCBTFTA  8tm. 

Stttfoerypta  gnumlata  Stm. 

Orpptopodia  granulata  Qibbes,  Proc.  Am.  Assoc,  iii.  p.  173 ;  Proc. 

Elliot  Soc'y,  i.  p.  36  (fig.). 
£hUroerypta granulata  Stm.,  Ami.  Lyo.,  x.  p.  102.   A.  M.  Edw.,  Crust. 
Hex.  et  Am.  Cent,  p.  186,  pi.  xxix.  f.  4. 

Specimens  were  collected  at  Northampton  Co.,  Ya.;  near  Piver's 
Xaland,  Beaufort,  N.  C,  Florida  Bay,  and  Sarasota  Bay.  Fort 
IfaconI  (Packard),  Charleston,  S.  C.  (Gibbes),  St.  Thomas  (Stm., 
H.  Edw.). 

CANCROIDEA. 

Family  CANCRID2I. 
Sab-Family  Canorinse. 

Qenos  CAKOEB  Leaoh  (restr.). 
irroratut  Say. 

Oancsr  irroratus  Say|  1.  c,  1.  p.  59  (pars),  pi.  iv.  f.  €. 
JPlatyeareinus  irroratus  Edw.,  Hist.  Crust.,  i.  p.  414. 
Cancer  $ayi  Qoiiid,  Invert.  Mass.,  p.  323. 
Platycarcinui  $ayi  Dekay,  N.  Y.  Fauna  Crust.,  p.  7. 
Platyeareinus  irroratus  Dekay,  op.  cit.,  pi.  ii.  f.  3. 
Cancer  borealU  Packard,  Memoirs  Bost.  Soc^y,  i.^p.  808. 

A  young  specimen  was  taken  at  Northampton  Co.,  Ya.  It  was 
imtber  more  advanced  than  the  form  described  by  Prof.  Smith 
(Fislx  Comm.,  p.  588);  the  length  was  5  mm.,  breadth  6  mm.;  the 
firont  is  more  produced,  and  the  teeth  of  the  anterolateral  margin 
are  more  irregular  than  in  the  adult,  but  not  to  such  an  extent  as 
In  ibe  younger  form.  I  have  not  thought  it  worth  while  to  enume- 
imte  all  the  reported  localities  for  this  species.  I  have  examined 
specimens  from    Labrador   (Packard),   Eastport,  Me.   (Uyatt), 
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Caaco  Dfiy  (Cooke),  la.  of  SboHla  (R.  H.  WheKtUnd),  Sftlem, 
Maee.,  Nantucket  (Packard),  Narrnganeett  Bay,  R.  I^  So.  Shore, 
Long  Island.  Dr.  Couee  reports  it  rrom  Fort  Macon,  Prof.  Qibbe* 
Trom  Charleston  Harbor,  S.  C,  and  Mr.  Faxon  writes  me  that 
there  nre  specimens  in  the  Museum  of  Comparative  Zoology,  at 
Cambridge,  Mass.,  from  Florida  and  Hayti  (Dr.  Weinland).  Id 
the  Museum  of  the  Pealiody  Academy  of  Science,  Salem,  Mas&, 
is  ft  fossil  carapax  of  this  species  from  the  Post  Pleioceae  depoiiti 
of  Gardiner,  Maine. 

Sub-Family  Xanthimw. 

QiDU  ACIXA  D*  Bum. 
ActMa  ipinUkra,  ip.  dot. 

Closely  resembles  A.  htrsutiaaima,  of  the  eastern  Sena,  sa  figured 
and  described  by  Riippell'  and  Dana.'  Carapax  everywhere  abort 
areolate,  more  prominently  so  in  front.  Each  areolet  with  smiU 
prominent  rounded  tubercles,  which  are  covered  with  numeroni 
stiff  hairs,  the  spaces  between  the  tubercles  and  between  the  areo- 
lets  are  smooth  and  naked;  front  with  two  depressed  and  pro- 
duced lobes,  the  margins  of  which  are  armed  with  tuberculifoni 
teeth ;  orbits  with  traces  of  two  fissures  above,  spined  above  and 
below.  Antero-lateral  margins  with  five  subequal  teetli  separated 
by  1-Blher  deep  grooves,  the  first  three  of  which  are  continued  oB 
the  under  surface  of  the  carapax;  the  teetii  themselves  have  thcii 
margins  armed  with  small  spines.  The  posterolateral  margin il 
Strongly  concave,  as  much  so  as  in  A.  hirsuligsima.  Cheliped 
stout,  of  moderate  length,  inner  surface  of  the  Joints  smooth  and 
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Abdomen  and  sternum  granulate,  the  granulations  being  more 
prominent  on  the  basal  joints  of  the  abdomen. 

A  single  male  was  collected  at  Plantation  Key,  from  which  I 
derive  the  following  measurements:  Length,  14.2  mm.;  breadth, 
21  mm.;  ratio,  100  :  148.  This  species  is  readily  separated  from 
all  other  North  American  species  by  the  spines  on  the  anterolateral 
teeth. 

Atttmtk  Bodoia  8tm. 

AeUxa  nodosa  Stm.,  Ann.  Lye.  vii.  p.  203.    A.  M.  Edw.,  Nouv.  Arch, 
da  Hub  ,  i.  p.  266,  pi.  xvii.  f.  6. 

A  specimen  from  Plantation  Key  affords  the  following  measure- 
ments: Length,  17.5  mm.;  breadth,  23.7  mm.;  ratio,  100  :  135. 
Tortugas  (Stm.),  Guadeloupe  (Desbonne). 

Qenai  XEHIPPE  De  Haan. 

Mtnippe  merotnaria  Stm. 

Cancer  mercenaria  Say,  1.  c,  i.  p.  448. 

Cancer  (Xantho)  mertenaria  £dw.,  Hist.  Crust.,  i.  p.  309. 

Peeudoeareinue  ocellatue  £dw.,  Hist.  Crust.,  1.  p.  409  (?). 

Peeudoeareinun  mercenaria  Gibbes,  Proc.  Am,  Assoc,  iii.  p.  176. 

Menippe  mercenaria  Stm.,  Ann.  Lye,  vii.  p.  53. 

Menippe  oeellata  Von  Martens,  I.  c,  xxxviii.  p.  87. 

Prof.  Webster  collected  specimens  of  tliis  well-known  but 
aynonymically  abused  species  at  Beaufort,  N.  C,  Florida  Bay, 
Plantation  Key,  Charlotte  Harbor,  Oyster  Bay,  Little  Sarasota 
and  Sarasota  Bays. 

Other  localities  are  Fort  Macon!  (Coues,  Packard),  Charleston, 
8.  C.(Gibbes),  Key  West!  (Packard),  Istiimus  of  Panama  (Streets), 
Cuba  (Martens).  Mr.  Faxon  tells  me  there  are  specimens  in  the 
Museum  of  Comp.  Zoology  from  Cuba  (Poey),  and  Galveston, 
Texas  (Boll). 

0«DU8  PAHOPEUS  M.  Edw. 
Vaaop«as  htrbstii  Edw. 

Cancer  pa  nope  Say,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  I.  p.  58,  pi.  iv. 

f.  5  (nee  Herbst). 
Panopeue  herhetii  Edw.,  Hist.  Crust.,  i.  p.  408.     Dckay,  op.  clt.,  p.  5, 

pi.  ix.  f.  90.    Smith,  Proc.  Bost.  Soc^,  xii.  p.  276. 

Occurs  in  this  collection  from  Northampton  Co.,  Va.,  Beaufort, 
N.  C,  Sarasota,  Little  Sarasota,  Florida,  and  Oyster  Bays,  and 
Charlotte  Harbor,  Florida.     Other  localities  are  Fort  Macon,  N. 
26 
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C.I  (Packard),  BluOton,  S.  C.I  (Dr.  ftfcllichnmp),  Key  West! 
(Packard),  Aapinwalll  (McNiel),  Long  Island  Sound  and  Bab*> 
maB  (Smith),  Culia  (Martens),  Rio  Janeiro  (Heller).  According 
to  Mr.  Faxon  there  are  specimens  in  the  Museum  of  Comparatire 
Zoology  from  Boston  (Qould?,  1853)  and  Providence  River,  R.I. 

PaBOpasi  pMkardU  Klugalay. 

Panopttt* paekardii  Kingsle^,  Proc.  Boat.  Soc'j,  zz.  p.  ISZ. 

Specimens  occur  from  Sarasota  Bay,  Harbor  E«y,  and  Charlotte 
Harbor,  Fla.  The  majority  of  these  specimens  have  the  sinui 
between  the  angle  of  the  orbit  and  the  second  normal  tooth  mora 
shallow  than  did  my  types,  which  were  from  Key  West  (Packard). 
Psnopeni  tixuiBi  Slimpson. 

PaTuiptui  UxanuiStm.,  Ana.  Lye.,  vli.  p.  65. 
Panop&ai  $ayi  Smith,  Proc.  Boat  Boc'y,  xil.  p.  294. 

Specimens  ouciir  in  the  Union  College  collection  from  North- 
ampton Co.,  Va.,  Beaufort,  N.  C,  and  Sarasota  Bay,  Fla.  I  have 
also  seen  specimens  from  Eaatham,  Mass.  (W.  C.  Fish),  Wood'l 
Holl,  Mass.  (Packard,  Verrill),  Xew  Ilavcn,  Conn.  (Yale  College). 
A  careful  examination  of  a  large  series  has  led  me  to  unit«  theM 
two  forms,  as  I  cannot  find  constant  difTercnces  to  separate  them. 
There  is  all  variation  in  the  sulihepatiu  tubercle,  from  one  as 
prominent  as  typical  specimens  of  P.  herbalii  to  complete  absence; 
the  form  of  the  anterolateral  teeth  varies,  while  the  terminal  seg- 
ment of  the  male  abilomen  is  the  same  in  each  form ;  in  some  tbe 
fingers  of  both  hands  wero  slender,  some  bad  them  pointed  on  one 
hand  and  excavate  on  the  other,  while  others  had  the  fingers  of 
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Prof.  Webster  collected  specimens  at  Sarasota  and  Little  Sara- 
sota Bay,  Fla.  Other  localities,  New  York  (Dekay),  So.  Carolina 
(Gibbes,  Stm.),  Key  West,  Fla.  I  (Packard),  Smyrna,  Fla.  (Gibbes), 
Key  Biscayne,  Fla.  (Stm.).  Mr.  Faxon  tells  me  that  there  are 
specimens  in  the  Museum  of  Comparative  Zoology  from  Hayti 
(Dr.  Weinland)  and  Brazil  (Thayer  Expedition). 

Genas  CHLOBODIUS  Leaoh. 

Ohlorodiai  floridanoi  Oibbes. 

Chlorodiun  floridanus  Qibbes,  I.  c,  iii.  p.  175. 

Leptodius  floridanus  A.  M.  £dw.,  Hist.  Crust.  Fossiles,  i.  p.  228. 

But  a  single  specimen  of  this  common  species  was  collected  by 
Prof.  Webster,  at  Plantation  Key,  Fla.  I  have  examined  others 
fk-om  Key  West  I  (Packard),  Aspiuwalll  (McNiel),  and  Abrolhos, 
Brazil  I  (Hartt). 

OUoro4i«i  longimaaoi  M.  Edw. 

Chlorodius  longimanus  M.  Edw.,  Hist.  Crust.,  i.  p.  401. 

A  single  specimen  was  collected  at  Key  West,  by  Prof.  Webster. 

I  have  seen  others  from  the  same  locality  collected  by  Dr.  A. 
8.  Packard,  which  differ  from  Edwards's  description  in  having  the 
meroB  of  the  chelipeds  armed  with  five  distant  tuberculiform 
teeth.    Kdwards's  specimens  were  from  Porto  Rico. 

Oklorodioi  dispar  Stm 

CMorodiui  dispar  8tm.,  B.  M.  C.  Z.,  ii.  p.  140. 

Eighteen  s|}ecimcns  were  collected  at  Kej'  West,  and  as  they 
show  a  considerable  range  of  variation,  I  give  a  description  of  a 
specimen  varying  most  widely  from  Stimpson's  tj'pe. 

Carapax  transversely  oval,  very  brond,  smooth,  naked ;  antero- 
lateral margin  almost  entire,  the  three  last  teeth  alone  showing, 
and  they  but  very  slightly.  Front  sinuate,  four  lobed,  resembling 
that  of  Panopeus  herbatii^  a  straight  fringe  of  hairs  above  the 
margin.  Orbits  entire  above  and  below,  the  inner  inferior  angle 
prominent.  Chelipeds  long,  about  equal  in  length,  but  difieiing 
greatly  in  diameter,  the  right  being  usually  the  larger.  Fingers 
of  the  larger  nhoixi  half  the  length  of  the  palm,  short,  stout, 
gaping,  with  the  extremities  acute,  not  at  all  excavate.  Smaller 
chelipe<l,  with  the  carpus  and  propodus  polished  and  deeply  punc- 
tate. Hand  long,  no  stouter  than  the  preceding  joint,  subcj'lin- 
drical,  fingers  about  half  as  long  as  the  palm,  closing  completely. 


896  PK00EES1NO8  Of  THI  AOADtHT  OF  [1819. 

and  spoon  excavate.  Smaller  specimens  agree  perfectly  with 
Stimpson's  description,  while  the  smallest  specimen  baa  all  the 
antero-lateral  teeth  obsolete. 

Sai.  Lengtb  of  Cftrapoz.  Brwdth.  KMie. 

%  T.8mm.  IS.Smm.  100  :  189 

I  8.9  mm.  G.Smm.  100:140 

Stimpson's  types,  two  in  number,  were  from  Cruz  del  Padre, 
Cuba. 

Fahilt  BRIPHID2I  Duis. 

Sub-Famn;  Oallnn  Dans. 

a*Diu  HETKBACTXA  Looklngton.' 

In  the  two  species  which  I  have  examined  the  following  chsru- 

ters  may  be  noted.    Form  similar  to  that  of  Pilumnue,  which  it 

closely  resembles  in  the  antennK  and  external  maxillipeds.     It, 

however,  differs  in  the  absence  of  a  palatal  ridge  and  in  the  curioai 

naked  crests  on  the  meral  Joints  of  the  ambulatory  feet.     The 

orbits  have  the  external  hiatns  more  or  Icns  distinct,  and  below 

have  two  lobes.    It  forms  one  of  these  synthetic  forms,  which 

like  Xanlhodiua,  Earylium,  Eurycarcinus,  Pilumnopeus,  Micro- 

panope,  etc.,  combine  the  characters  of  both  Cancroid  and  Eriphioid 

Crustacea.    The  type  is  Beteraclaa  lunala.' 

H»t«rMt«a  Mratopiu  Klngtlair. 

Pi'Iumnui  etraUipnn  Stm.,  Ann.  Lfc,  vii.  p.  31S. 
Pilamnai  »p.  DcsboDne  et  Scbramm.,  op.  clt,  p.  83,  pi.  Hi.  f.  9-10. 
A  male  was  collected  at  Key  West,  Fla.    Key  Biecayne,  Fla. 
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Specimens  were  collected  at  Sarasota  BsLy  and  Marcou  Pass. 

PUUBWU  daiypodoi  Kingiley. 

PilutnnuB  dasypodus  Eingslcy,  Proc.  Bost  8oc*y,  xx.  p.  155. 

Harbor  Key  and  Sarasota  Bay,  Fla.  My  types  were  from  Key 
West. 

ViliiBUiai  gemmatui  Stm. 

Pilumnus  gemmatus  Stm.,  Ann.  Lye,  vii.  p.  214. 
Specimens  were  collected   at   Plantation   and   Harbor  Keys, 
Charlotte  Harbor,  and  Florid^  Bay.     I  have  seen  others  from 
Key  West  (Packard).    Stimpson's  types  were  from  St.  Thomas. 

Genai  EUPILTHaniS  (nov.). 

Carapaz  depressed.  Basal  Joints  of  antennae  as  in  Pilumnus. 
External  maxillipeds  with  the  nieral  joint  short  and  narrow,  it 
being  only  about  two-thirds  as  wide  as  ischial  joint,  which  is  short 
and  broad. 

SsyUamam  webitari,  sp.  n.,  plato  x\r.  f.  8. 

Carapaz  depressed,  near!}'  fiat,  regions  not  indicated,  above  with 
a  short,  sparse  pubescence,  front  slightly  arcuate,  the  margin  with 
fine  spiniform  teeth.  Orbits  above  smooth,  not  toothed.  External 
angle  spiniform,  below  with  spines  near  the  inner  angle.  Antero- 
lateral  margin  with  three  prominent  spiniform  teeth,  with  smaller 
ones  between  them,  several  small  spines  on  the  hepatic  region, 
and  one  on  the  branchial  behind  the  lateral  teeth.  Anterior 
margin  of  palate  spined.  The  chelipeds  are  lacking  in  the  single 
specimen.  Ambulatory  feet  compressed,  spined  above,  dactyli 
short,  curved,  spined  below. 

Key  West,  Fla.     Length,  6  mm.;  breadth,  8.1;  ratio,  100  :  135. 

Sub-Family  Eriphlinse  Dana. 

Qenoi  EBIPHIA  Latreille. 

Xriphia  goaagra  M.  Bdir. 

Cancer  gotutgra  Fabr.,  Suppl.  Ent.  Syst.,  p.  837. 

Eriphia  goiutgra  £dw.,  Hist.  Crust.,  i.  p.  436,  pi.  xvi.  f.  16,  17. 

Specimens  were  collected  at  Plantation  Key,  Flo.  Other  locali- 
ties are  Key  West!  (Packard),  Tortugas  (Stm.),  Florida  Keys, 
Bahamas  (Smith),  Aspinwall  I  (McNiel),  Abrolhos,  Brazil  I  (Tlartt), 
Rio  Janeiro  (Dana,  Heller),  Cuba  (von  Martens),  Jamaica  ct 
Carolina  (Bosc). 
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F&uiLT  FORTUniDA, 
Sab-Famlljr  LapliuB. 
Qtani  ACKZLOVI  D*  Hun,  Btm. 
Aolulou  tpiniBuivi  I>«  Hmii, 

Portuau*  ipinimanut  Lfttr.,  Encfc.  Hethodique,  x.  p.  189. 

Lapa  ipinimaiui  DeBmarest,  op.  cit.,  p.  98.     £dw.,  Hlat.  Nat.  Cnut-, 

1.  p.  433. 
AekeUnu  tpinimanm  De  Haan,  Fauna  JapODica  Crust,  p.  S.    A.  M. 
Edv.,  Arcblres  du  Museum,  x.  p,  841,  pi.  xxxii.  f.  1. 
Little  Saraaota  Bay. 
AdMlau  gibbedi  Bin. 

Lupa  gibbtiii  8tm.,  Add.  Ljc,  vil.  p.  67. 
Arlitloiit  gibbttii  Btm.,  Ann.  L70.,  tU.  p.  223. 

Ifeplututi  ffibbeiii,  A.  H.  Edw.,  Nouv.  Archlrea  da  Mntcnm,  x.  p. 
836,  p).  xxxi.  f.  1. 
Beaafort,  N.  C;  Oyater  Bay  and  Sarasota  Bay,  Fla.    Tbe  range 
of  this  species  so  far  as  known  is  included  within  the  limits  of  the 
above  localities. 

aanni  CALLnTXCTES  Stn. 
OalllnNtM  hutatu  Ordw^y. 

Lupa  hastata  fiaj,  1.  c,  1.  p.  OS. 
Lupa  diaeantha  Dekaj,  op.  dt.,  p.  10,  pi.  111.  t.  S. 
CaltineeUt  haitalut  Ordway,  Jour.  Boat.  Soc'y,  tIi,  p.  668. 
Three  sterile  females  were  collected  at  Beaufort,  X.  C. 


QaDu  JKVTUXUS  D*  Hua. 


ITBptQniii  *a;i  S(di 
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Oareinui  mcenoi  Leach,  op.  cit.,  vii.  p.  429  (teste  Anct.);  Malncos. 

Podophth.  Brit.,  pi.  v.  f.  1-4.    Dekay,  op.  cit.,  p.  8,  pi.  v.  f.  5-6. 

Alph.  M.  Edw.,  Arch,  du  Mus.,  x.  p.  891. 
Cancer  ffranulatus  Say,  1.  c,  i.  61. 
Careinus  granulatus  Smith,  Fish  Comm.,  p.  547. 

A  siDglc  male  from  Northamptom  Co.,  Ya.  This  is  the  farthest 
south  on  the  Atlantic  coast  of  the  United  States  from  which  this 
species  has  been  reported. 

Genas  PLATYOKICHUS  Latreille. 

FlAtjoniohns  ooellatoi  (Herbit  ip.)  Latreille. 
Portunus  pictus  Say. 

Beach  of  Chesapeake  Bay,  opposite  Fort  Monroe.  Mr.  James 
Hector  (Trans.  New  Zealand  Inst,  ix.  p.  473,  pi.  xxviii.  f.  1, 1877) 
reports  this  species  from  Wellington,  New  Zealand. 

OCYPODOIDEA. 

Family  CARCINOPLACIDJB. 

Oeniu  ETJBTPLAX. 
XvypUx  nitida  8tm. 

Euryplam  nitida  Stm.,  Ann.  Lye,  vii.  p.  60;  B.  M.  0.  Z.,  ii.  p.  150. 
Smitli,  Trans.  Conn.  Acad.,  ii.  p.  162. 

Specimens  collected  by  Prof.  Webster,  at  Sarasota  Bay,  Fla., 
have  the  front  slightly  arcuate  with  a  slight  sinus  at  the  middle, 
bnt  not  emarginate.  The  carpi  of  the  chelipeds  are  not  flattened. 
Otherwise  the  specimens  agree  perfectly  with  the  descriptions 
quoted  above.  Proportions  of  a  male:  length,  14.7  mm.;  breadth, 
S8.5  mm.;  ratio,  100 :  1 60.  There  is  a  single  specimen  in  the  Museum 
of  the  Peabody  Academy  of  Science,  which  came  with  Platyoni- 
€hus  ocellatus^  Squilla  empusa^  and  two  or  three  other  species 
with  the  label  New  Orleans.  Other  localities  are  Florida  Keys 
and  St.  Thomas  (Stm.),  Egmont  Key,  Fla.  (Smith). 

Family  OCTPODIDJB. 

Geniu  OELA8IKU8  Latr. 
MUsiBtti  mlnaz  Le  Conte. 

Northampton  Co.,  Va. 

MUsiBtti  pngUlator  (Boio  ip.)  Latreille. 

Beaufort,  N.  C,  and  Sarasota  Bay,  Fla. 


^ 


Fauilt  ORAFSIDA. 

Sub'Family  OrapBinaB. 

Otaat  OOnOFBia  D*  Haan,  Erfw. 

Oauioptit  enMntktoi  De  Hmd. 

Caiicsr  Tun'eola  De  Geer,  Mimoires  poor  servir  a  I'Hi 

vii.  p.  417,  pi.  XXV.  (non  Linne). 
Orapnut  eruetilatvt  Lntreille,  Hist.  CroBt.  et  Insects 

Hlat.  CruBt.,  11.  p.  85. 
Qrapiut  longipet  Randall,  1.  c,  tM.  p.  125. 
Ooniopnu  trutntatut  De  Hitan,  Paana  Japooica,  p 

Scl.  Nat.  III.,  IX.  p.  184.  pi.  tU.  f.  3. 
Ooniopii*  raricola  White,  List  Crust.  BHt.  Mnseum 

op.  cil.,  p.  80,  pi.  ii.  f.  18. 
Ooniograptui  eru^ntatu*  Dana,  U.  B.  ExpL  Ezpe 

pi.  xxi.  f.  7. 
Oraptiit  (GoniopiW)  erutntalui  von  Hartens,  I.  c, 
A  male  waa  collectei)  at  Sitrasota  Bay,  Othi 
Florida  Kuys  (SmiUi),  Cuba  (Saussure,  MartensJ, 
(M.Edw.), (J iiadeloupe(De8bonne), Surinam  (Ran. 
Lil)«ria  (Martens),  Abrollios,  Brazil  (Smith),  Rio 
Heller),  JGulfof  Fonseca,  west  coast  of  Nicaragu 

GcDDi  FACHTaBAFSUS  BuiUI. 
FacliyKTapini  trui**«rnu  Qlbbii. 

Graptut  tranmrriui  Gibbea,  1.  c,  iil.  p,  181. 
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Cuba  (Martens),  Gulf  of  Fonseca,  west  coast  Nicaragua  I  (Mc- 
Niel),  Panama  (Smith). 

Oenns  OBAP8U8  Lamarok. 
Oimpfiu  mMalatoi  Edw. 

Pagurus  maculatui  Catesby,  Natural  History  of  tbe  Carolinas,  ii.  pi. 

XXX vi.  f.  1.    2d  edit.,  1.  c. 
Cancer  grapsus  Fabr.,  Suppl.,  p.  843. 

Orap$u$  pietu9  Latr.,  Hist.  Crust,  et  Ins.,  vi.  p  69,  pi.  47,  f.  2. 
Ooniopsis  pietus  De  Haan,  Fauna  Japonica,  Crustacea,  p.  33  (1838). 
Orap8U9  maeulaius  M.  £dw.,  Am.  Sci.  Nat.  III.,  xx.  p.  167,  pi.  vi.  f.  6. 
Grapiui  altifrons  Stin.,  Ann.  Lye,  vii.  p.  280. 

Specimens  were  collected  at  Plantation  Key,  Fla.  According 
to  Martens,  the  Cancer  tenuicristata  of  Herbst,  on  examination  of 
his  types,  proves  to  be  Orapsus  rudis^  Edw.,  from  the  East  Indies. 

Santa  Cruz!  (Charles,  Lawrence),  Cuba  (Saussurc,  Martens), 
Guadeloupe  (Desbonne),  Tortugas  (Stm.),  Madiera,  Cape  Verdes, 
Peru,  Paumotu  Is.,  Sandwich  Is.  (Dana),  C.  St.  Lucas  (Stm.), 
Mazatlan  (Saussure),  Gallapagos  Is.  (Miers),  Chili  (Nicolet), 
Tahiti  I  (A.Garrett). 

Genns  PLA0U8IA  Latreille,  Miers. 

The  species  of  this  genus  have  been  recently  revised  by  Mr. 
Miers  (Ann.  and  Mag.  Nat.  Hist.,  Feb.  1878,  pp.  147-154). 

FlagUfU  depreiia  Say. 

t Cancer  dcpressus  Fabr. ;  f  Cancer  9quamo8U8  Herbst ;  Plagunia  $ayi 
Dekay  ;  Plaguiia  squamosa  Latr. ;  Plagusia  gracilis  Sauss. 

A  single  specimen  (length  42.2,  breadtii  45.2  mm.)  was  found  at 
Plantation  Key. 

Sub-Family  SesarminaB. 

Genui  8E8ABKA  Say. 
Itfarma  einerea  Say. 

Orapsus  cinereus  Bosc,  op.  cit.,  edit.  1,  p.  204,  pi.  v.  f.  1  (teste  auct.). 
Sesarma  cinerea^  Say,  1.  c,  i.  p.  442  (non  Orapsus  cinereus,  p.  99), 
Edw.,  Hist.  Crust.,  ii.  p.  75. 

Northampton  Co.,  Ya.,  Beaufort,  N.  C,  Sarasota  and  Little 
Sarasota  Bays,  Florida. 

Itiarma  rttionlata  Say. 

Beearma  reticulata  Say,  1.  c,  i.  pp.  78,  76,  442,  pi.  Iv.  f.  6 ;  Edw.,  Ann. 

Sci.  Nat.,  in.  XX.  182. 
Sesarma  einerea  Delcay,  op.  cit.,  p.  15. 

Northampton  Co.,  Ya.,  and  Little  Sarasota  Bay,  Fla. 
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Oanoi  AlATUB. 
AiBtvi  pUonii  U.  Edw. 

Stsarma  pisonii  M.  Edw.,  Hlat,  Crnflt.,  ii.  p.  76,  pt.  xlx.  f.  4-9. 
Aratui  pitonii  H.  Edw.,  Ann.  Sci.  Nat.,  II.  xx.  p.  187;  Stm.,  Ann. 

Lye,  vil.  p.  332. 
8«iarma  (Aratai)  pUonit  von  Hsrtent,  Wieg.  Arch.,  XIXT.  p.  18,  pi. 
1,  f.  4  (1869) ;  Id.,  xiiviii.  p.  111. 
Specimens  wero  collected  at  Sarasota  Bay,  Florida.     It  ningei 
south  to  Rio  JitnGiro  (Heller). '  I  am  unable  to  separate  speci- 
mens from  the  west  coast  of  Nicaragaa  (McNeil)  from  the  east 
coast  forms. 

Fauilt  PnmOTHERIDJB. 
Utnni  pmrorHBBIS. 
PlnnotlitrM  Dstraam  Baj. 

Pinnoth^e*  oititum  Say,  1.  c,  t.  p.  67,  pi.  It.  f.  3, 
Beaufort,  N.  C. 
FliuiotherM  UMuUtai. 

PianotTurtM  maeuMui  Say,  I.  C,  1.  p.  450. 
Pinnothtrei  oitreuta  Smitb,  EHah  Commlsson,  pi.  i.  f.  S. 
Beaufort  and  Uorehead  Depot,  N.  C. 

o<BDi  FinnzA  whiu. 

Tinniza  gyliiidriM  WhiU. 

Pinnotherei  eylindrira  Bay,  1.  c,  1.  p.  458. 

Pianixa  cytindriea  White,  List  Crnst.  Brit.  Has.,  p.  S8 ;   Ann.  and 
MaK-  Nat.  Hlet.,  zTill.  p.  177 ;  Bmith,  Pisli  Comm.,  p.  S46,  pi.  1.  f.  L 
Pinnixa  Imtigala  Sim.,  Ann.  Lyc,  Til.  p.  6B. 
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Prof.  Webster  collected  specimens  at  Beaafort,  N.  C,  Key  West, 
and  Sarasota  Bay,  Fla.  Other  localities  are  Antilles  (Auct.), 
Pensacola,  Tortugas,  and  Key  West  (Stm.),  Charleston,  S.  C. 
(Oibbes),  Cuba  (Martens),  Bermudas  (Goode),  Guadeloupe  (Des- 
bome).  Mr  Faxon  tells  me  he  has  taken  specimens  at  Newport, 
ILL 

Family  MATUTIDJEI. 

Geniu  HEPATTJ8  Latreillt. 
M&ptLtQM  dMorns  Oibbes. 

Cancer  deeorus  Harbst,  op.  cit.,  p.  154,  pi.  xxxvii.  f.  6. 
Hepatut  deeorus  Gibbes,  Proc.  Am.  Assoc,  iii.  p.  183. 
Hepatu$  vanben^eni  Herklots,  Bidjr.  tot  de  Dierkunde,  I.  p.  85,  pi. 
1,  f.  1  (1852). 

Specimens  were  collected  at  Beaufort,  N.  C,  Charlotte  Harlwr, 
Maroon  Pass,  and  Sarasota  Bay,  Fla.  Dr.  Stimpson  suggests  a 
comparison  of  the  young  of  this  species  with  H.  tuberculatua 
Baassnre,  but,  on  examination,  the  difference  is  as  great  as  in  the 
adult. 

Family  LEUCOSIDJB. 

Sub-Family  IliinaB. 

Oeniis  PXB8EPH0KE. 
Twstphone  pnnetata  Stm. 

Cancer  punctata  Brown,  Natural  History  of  Jamaica,  pi.  42,  f.  8. 
PerMsphone  latreillei  et  P.  lamarckii  Leach,  Zool.  Mis.,  iii.  p.  22. 
Owiia  punctata  Edw.,  Hist.  Crust.,  ii.  p.  127. 
Perncphone  guaia  Bel),  Trans.  Linn.  8oc*y,  xx.  p.  292. 
Persephone  punctata  Stm.,  Ann.  N.  Y.  Lye,  vii.  p.  70. 

Beaufort,  N.  C,  Sarasota  and  Florida  Bays,  Fla. 

Sub-Family  EbaliinaB. 

Oenas  LITHADIA. 
14tladta  oariOM  Stm. 

Liihadia  eariosa  Stm.,  Ann.  Lye,  vii.  p.  238. 

Beaufort,  N.  C,  Harbor  Key,  Fla.,  and  Sarasota  Bay,  Florida. 
The  Floridan  forms  have  a  less  irregular  carapax,  but  otherwise 
I  can  detect  no  difference. 

Uftft^'^  Uoonoia,  ip.  n. 

Carapax  convex,  with  small  circular  depressions,  similar  iu 
form  and  appearance  to  those  on  a  lady's  thimble.    Closely  re- 
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sembling  L.  cariona  in  form.  Inner  portions  of  branchial  and  car- 
diac regions  moderately  protuberant.  Hepatic  region  but  alightlr 
excavate,  the  ridge  crossing  it  being  broad,  low,  and  rouaded, 
otherwise  as  in  L.  cariosa.  Front  elevated,  and  connected  with 
cardiac  region  by  a  broad  rounded  ridge  (in  cariosa  this  ridge  >a 
narrow  and  more  abrupt) ;  a  small  tootli  on  the  poatero-lateral 
margin.  The  sulcus  separating  the  cardiac  from  the  brancliial  re- 
gion is  well  marked,  but  not  so  much  as  in  carioaa.  Chelipeds 
with  small  tubercles.  Abdomen  of  the  male  with  a  strong  tootb 
directed  backward,  arising  from  the  proximal  margin  of  the  penolt 
joint. 

A  male  from  Sarasota  Bay  gives  the  following  measurements: 
Length  of  carapax  9.1  mm.,  breadth  11.1  mm.,  ratio  100  :  135. 

This  species  differs  from  cariosa  in  tlie  broader  carapax,  the 
ornamentation,  and  more  even  surface;  from  ponti/era  in  lacking 
the  " bridged"  foasro  between  the  cardiac  and  brachial  regions; 
from  cadaoerosa  in  more  even  carapax  and  oriianientfttion,  and  in 
having  but  one  tooth  on  the  antero-lateral  margin;  from  cubemtia 
in  having  the  meros  of  the  chelipeds  subcylindrical,  and  not  ex- 
panded behind. 

DROHIOIDEA. 
FiUihi  DROMIID2I. 
S*na«  DEOMIDIA  Stm. 
Dromidla  antilleniii  Stm. 

Dromidia   anlilUn*U  Sim.,  Proc.   Phila.   Acad., 
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that  the  two  posterior  pairs  of  feet  and  the  projecting  alxlomen 
eacli  do  their  part. 

PORCELLAXOIDEA. 

Family  POCELLANIDJB. 

Gtnaf  PETSOLIBTHSS  Stm.' 

F«troUithM  MzplnMu  Stm. 

PitrteUann  gtiiithina  Say,  1.  c,  i.  p.  458?  (non  Rone). 
PoretUana  nxupin'ttut  (ffibl>cs«  Proc.  Am.  Ahsoc,  iii.  \\.  190. 
PitroliMths*  texpinoiut  Stiii.,  Phk:.  Pliila.  Aaitl.,  1H5H,  p.  227. 

ProfesHor  WobHtcr  colleotoil  H|>ecin)en8  at  Key  West,  Harhor 
Key.  Florida  Bay,  and  Sarasota  Hay. 

1  am  inclinml  to  follow  StimpHon  in  HiippoHing  that  tliis  is  nut 
the  Porcelltma  galathina  of  B(>»c,  as  it  ditfcrs  considerahly  from 
his  figurt*.  whioli  rvprosentK  a  spocics  with  Hnialler  hands,  sliorter 
fln^ers,  tho  ridgOH  of  the  cam  pax  dilfercnt,  while  the  earapax  itself 
is  notliing  like  that  of  this  s|Kries.  This  species  has  heen  re- 
porte<l  from  <reorgia  and  Florida  (S:iy),  South  Carolina  and  Key 
West  (<3il>)K*H)  and  Florida  Keys  (Stni.). 

PttrolUthtt  jagoini  jitrevtii. 

/Vrr'i^W*j'iv»Mf/jt  SlRM't!*,  1.  c,  1872,  p.  I'M, 

I  refer,  with  a  di>til)t,  a  single  specim<'n  colle<*ted  at  Key  Wrst 
t(»  thin  Hpi'cie^,  lis,  it  pivHcnts  the  followini;  points  of  dilfiTenee 
from  Or.  Streets*  deseiiiilion :  Tlie  lohes  of  tin*  front  are  indiN- 
tinet.  (The  ri^ht  hand  is  inisMin^.)  The  posterior  border  of  the 
hanil  is  not  pnt»esrent,  and  there  Is  no  trace  of  a  furrow  on  the 
U|i|N'r  porti«»n  of  the  haml :  the  anteiinr  ninr<;in  of  the  carpus 
has  four  tet'th.  In  every  otlh-r  rt'H|ie«'l  it  a«;n'es  |H*rfeclly.  Or. 
Street!!*  speciniena  came  from  the  Ishmd  of  St.  .Mart inn,  \V.  L 

I   I  WfiiiM  liffp  <»triiif;htfn  the  Hymtnyniy  of  tUD  (i|HTicH  of  tliU  ireiiun — 
/V/roiMfA/f  i/ijfiif 

P^r^ffhin.!  hn*,i  Djiim,  I'.  S.  K\|>I.  Kxpnl.  Criist.,  p.  421,  pi.  xwi.  f.  2 

(iMiii  Sii\ipiy ). 
P'trffU.tutt  il.in.r  liililiiH.  Prt»r.  Klli'il  Sor'y.  i.  p.  11. 
i'ftr-U»th*  *  Nf-'i:/7/i  a<i«  Sinttli,  Tr:in^.  ('niiii.  .ViMtL,  ii.  p.  .*H. 
Kin  .Iniic'iro    Diiim). 

Pttrnti^th**  llfl-in 

p.tr''t ViiUfi  *ltiiit  llilli-r.  Iti'i^r  iliT  Ontfrrrich  Krt^fiiMo  N«ivafi.  Triu. 
1iiri'i-ri.  p    71  Mion  <fi)>liii.). 
NU'i»l>iira   lli'IItT; 
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FttroUithn  uoutu  Btm. 

PoreeUima  armata  QihlKB,  Proc.  Am.  Assoc,  iif.  p.  W;  Proc  EUM 

Soc'y,  i.  1 11,  p).  I.  f.  4  ;  Mftrteni'  Wieg.  Arcb.,  xxxtHI.  p.  131,  pL 

T.  f.  II. 

Pelroluthe*  armatui  Btm.,  Proc.  Pblla.  Acad.,  1858,  p.  227,  tI).  p.  TS. 

Specimens  were  collected  at  Sarasota,  Charlotte,  and  Florida 

Bays.   Otiier  localities  are  Key  WestI  (Packard),  Florida  (Oibbes), 

Aspinwall,  St.  Tbomae,  and   Panama  (Stm.),  Cuba  (MarteoB), 

Fonseca,  west  coast  Nicaragnal  (McNiel),  Quif  of  Colirornia 

(LockiDgton). 

Dr.  von  Martens  quotes  P.  galathina  Bosc  as  a  synonym  of  this 
species,  wUicli  is  surely  erroneous. 

ScDU  riMBOKA  stm. 
PlMMma  glabra,  ip.  n.    Plila  lir.  flg.  3. 

Carapoz  convex,  a  little  broader  than  long,  polished,  microsco 
pically  punctate.  Front  advanced,  broad,  three  tobed,  the  median 
lobe  being  slightly  more  advanced  than  the  lateral  ones.  Anteo- 
nte  about  twice  as  long  as  the  carapax,  the  basal  joints  similar  to 
those  of  Pelrolialhei.  Chelipeds  short,  stout ;  meros  subcubical, 
its  anterior  margin  distally  armed  with  an  acute  tooth  directed 
toward  the  carpus ;  carpus  stout,  broader  than  long,  its  anterior 
margin  expanded,  with  a  strong  tooth  on  the  proximal  portion, 
the  remainder  with  rounded  teeth,  the  posterior  portion  of  the 
upper  surface  is  roughened,  and  the  posterior  margin  distally 
armed  with  minute  rounded  teeth.  Hand  twice  as  long  as  broad, 
microscopically  granulate,  a  shallow  sulcus  on  the  posterior  poi^ 
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■hort  stiff  hairs  arranged  in  transverse  rows.  Front  advanced, 
three-lobed,  median  lobe  projecting  beyond  the  others.  Chelipeds 
•hort,  stoat,  unequal,  and  clothed  above  with  a  short  pubescence, 
interspersed  in  which  are  stiff  hairs,  similar  to  those  of  the  cara- 
paz.  Carpus  short,  length  and  breadth  about  equal,  the  inner 
margin  expanded,  and  armed  with  four  or  five  acute  teeth.  Hands 
short  and  broad,  almost  sub-chelate,  the  thumb  being  very  short, 
and  the  dactylus  strongly  curved.  Ambulatory  feet  with  pubes- 
cence and  hairs  similar  to  those  on  the  carapax. 

Specimens  were  collected  at  Sarasota  Bay  and  Key  West. 


Length  of  Carapax. 

Breadth. 

Ratio. 

4  mm. 

5.1  mm. 

100  :  128 

6  mm. 

6.2  mm. 

100  :  103 

Edwards's  specimens  were  from  Charleston,  S.  C. 

Vere^llaiia  layana. 

PUidia  $ayana  Leach,  Diet.  Sci.  Nat.,  xviii.  p.  54. 
Poreellana  oeellata  Gibbes,  Proc.  Am.  Amoc.,  iii.  p.  190.    Ibid.,  Proc. 
Elliot  See,  i.  p.  12,  pi.  i.  f.  2. 

Quite  a  number  appear  in  this  collection  from  Sarasota  Bay. 
Oibbes'  types  came  from  South  Carolina;  Stimpson  reports  it 
from  Fort  Macon,  N.  C,  Florida  Keys,  and  St.  Thomas. 

At  my  request  Mr.  Edward  J.  Miers  very  kindly  examined 
lieach's  type  in  the  British  Museum,  which  was  sent  by  Say  un- 
der the  name  Poreellana  galathina.  He  says :  '^  Leach's  speci- 
mens of  Poreellana  {Pisidia)  sagana  are  certainly  not  referable 
to  P.  sexspinosa^  as  described  by  Gibbes,  but  appear  to  belong  to 
P.  oeellata  of  the  same  author.  They  agree  well  with  Gibbes'  de- 
scription and  with  specimens  of  P.  oeellata  received  by  the  British 
Moseum  from  the  Smithsonian  Institution,  differing  only  in  be- 
ing of  smaller  size  and  in  no  longer  presenting  any  traces  of  the 
pink  reticulations." 

VerttUaaa  tooUta  Say. 

Poreellana  $oriata  Say,  Journ.  Phila.  Acad.,  i.  p.  456. 
Pitidiasocia  Leach,  Diet.  Sci.  Nat.,  xviii.  p.  54. 
P&rceWina  sociata  Gibbes,  Proc.  A.  A.  A.  8.,  iii.  p.  100.     Ibid.,  Proc. 
Elliot  Sec,  i.  p.  12,  pi.  i.  f.  6. 

Professor  Webster  collected  specimens  at  Florida  Bay  and 
Harbor  Key.  Other  localities  are  Fort  Macon  (Stm.),  South 
Curolina,  and  Key  West  (Gibbes;,  Georgia,  and  Florida  (Say, 
Leach). 
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lUd., 


QcDQi  TOVtOWTJ.  Sim. 
FolyoBTX  nuwroobflai  Btm. 

Porettlana  tmutroe/ttUt  Gibbes,  Proc.  Am.  Assoc,  iii.  p.  101. 

Proc  Elliot  8oc.,  i.  p.  6,  pi.  I.  f.  5. 
Polyonyx  maeroehtUi  8tm.,  Proc.  PUila.  Acad.,  1S68,  p.  2a>.     Puoa, 
B.  H.  C.  Z.,  V.  2S6,  pU.  II.  and  III.  (Development). 
In  tbis  species  the  mnlGs  are  smaller,  with  a  narrower  canpax 
and  with  the  chelipeds  proiKirtionately  longer  than  in  the  female, 
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1  by  the  following  measurements:- 


LtDgtb  of 

Localitj. 

Sex. 

L«gtb. 

Btatdth. 

Ritlo. 

UrK«r  lUad. 

aarasots  Bay 

9 

8.2  mm. 

18.2  mm 

100  :  161 

23.8 

" 

9 

7.S  mm. 

12     mm 

100  :  160 

22 

% 

5.6  mm. 

7.8  mm 

100  :  138 

20.4 

% 

6.4  mm. 

e.2mm 

100  :   144 

24.6 

Beaufort,  N.  C. 

% 

6     mm. 

9     mm 

100  :  150 

SS.7 

According  to  Prof.  Webster's  labels,  this  species  was  found  at 
Beaufort,  N.  C,  and  Shark  Sboal,  N.  C,  in  tubes  of  ChBeloplerw, 
as  was  noticed  by  Stimpson.  Stimpson  and  GIbbea  had  speci- 
mens from  South  Carolina.    Newport,  K.  I.  (Faxon). 

Qnai  ZDGSKUnjB  Btm. 
Snaaiamoi  prMlongvi  Stm.    Plate  xl*.  ig.  4, 

Suciramui prietonguiSlm,,  Am.  Joum.  Sci.  and  Arts,  II.  xxlx.  p.  US. 
Professor  Webster  obtained  specimens  of  this  curious  crusta- 
cean at  Beaufort,  N.  0.  (T  faths.),  and  Florida  and  Sarasota  Bays, 
Fla.,  from  which  the  following  description  is  drawn : — 
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domen  and  its  appendages  resembling  those  of  the  allied  genera, 
bat  narrower.  Length  of  carapax  12  mm.,  breadth  6  mm.,  ratio 
100 :  50. 

Oenus  HIFPA  Fabr.,  Edw. 
Una  tmtrita  Fabr. 

t Cancer  emerita  Linne,  Syst.  Nat.  Ed.,  xii.  p.  1055. 

Cancer  te*tndinariun  Herbst,  pi.  xxii.  f.  3. 

Uippa  emerita    [w«]  Fabr.,  Suppl.  Ent.  Syst.,  p.  870.     Desmarest 

Consid.,  p.  174,  pi.  xxix.  f.  2.     Edw.  Hist.  Crast.,  ii.  p.  909.     Dana, 

U.  S.  Ex.  Ex.  Crust.,  p.  409,  pi.  xxv.  f.  9.    Miers,  Jonrn.  Linn. 

8oc.,  xiv.  p.  818,  pi.  V.  f.  9. 
Hippa  Uilpoida  Say,  1.  c,  i.  p.  160.     Dekay,  op.  cit.,  p.  18,  pi.  vii.  f. 

17.     Smith,  U.  S.  Fish  Comm.,  p.  548,  pi.  il.  f.  5.     Ibid.,  Trans. 

Conn.  Acad.,  iii.  p.  811. 

In  the  Union  College  collection  appear  specimens  from  the 
beach  of  Chesapeake  Bay  opposite  Fort  Monroe,  Beaufort,  X.  C, 
Sarasota  Bay,  Fla.  Specimens  from  the  first  locality  measure 
86  mm.  in  length  of  carapax.  Mr.  Miers  has  made  a  mistake  in 
quoting  Prof.  Gibbes,  as  this  species  does  not  occur  at  Boston 
except  in  collections. 

Cape  Cod  to  Florida  (Smith),  Venezuela  (Miers),  Cuba  and 
Mexico  (Guerin),  Rio  Janerio  (Dura,  Heller,  Miers),  Corinto, 
West  Coast  Nicaragua!  (McXiel).  These  specimens  are  certainly 
H.  emerita^  and  not  U.  analoga^  Stm. 

Family  ALBUNBIDJB. 

Genai  ALBTJKEA  Fabr. ,  Stm. 
Albaata  paretii  Qoerin. 

Alhunea  pareiii  Guerin,  Revue  et  Magazin  de  Zoologle,  II.  y.  p.  48,  pi. 

i.  f.  10. 
Albunea  oxyophthtlmii  Leach  (MS.),  White,  List  Crust.  Brit.  Museum, 
p.  57  (sine  dcscr.,  teste  Miers).    3Iiers,  Journ.  Linn.  Soc,  xiv.  p.  320, 
pi.  V.  f  14-15. 

A  single  specimen  from  Sarasota  Bay  agrees  with  Mr.  Miers^s 
description  and  figures,  except  that  the  median  cmargination  is 
less  deep  and  the  lateral  portion  of  the  front  more  advanced  and 
more  curved,  the  eyes  also  appear  to  be  rather  more  slemler.  It 
agrees  well  with  Guerin^s  short  description,  and,  as  his  was  the 
first  published  descri])tion,  his  name  will  of  course  hold.  Miers 
gives  as  localities  St.  Christophers,  Cayenne,  and  Brazil.  Querin 
was  not  certain  of  the  locality  of  his  specimens,  they  were  either 
27 
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from  QenoA  or  America.     Ilis  types  do  not  exist  in  the  collec- 
tion of  the  Pbiladdpliia  Acft<lemy. 

Ovnng  LIPIDOFB  Stm. 
L«pldapi  T«ia«U  Stm. 

Ltpidop*  ventitta  Bim.,  Proc.  Phila.  Acad.,  1868,  p.  2S0.  Ibid.,  Ann. 
Lye,  vii.  p.  76.  Miew,  Journ.  Linn.  Soc ,  xlv.  p.  883. 
A  single  S|)ecimen,  wliiuli  I  refer  witiioiit  adoiitit  to  ttiis  species, 
was  (lug  up  on  the  lieacli  near  Fori  Maeon,  N,  C.  It  agrees  well 
with  Stimpson'B  description,  and  certainly  is  not  L.  gcutellala, 
from  wbicli  it  differs  in  llic  aliape  of  llie  eyes,  tlie  form  of  the 
front,  tlic  dautyli  of  the  second  pair  of  feet,  etc  Stimpson's 
type  was  from  St.  Thomas. 

PAGURIOIDEA. 
Professor  Webster  eol]octe<1  a  large  number  of  specimens  be- 
longing to  this  Biib-onler,  but  I  am  unable  to  report  on  them. 

THALA8SIN0IDEA. 
Family  QEBIDJS. 
QtDM  OBBIA. 
Otbla  aflntt  S>7 

Oebiaaj^nisS^;  1.  c,  i.p.  341.     Smith,  Fish  Comm.,  p.549,  pi.  li.  t.  7. 
Specimens  were  coUei'ted  at  Beaufort,  N.  C,  and  Sarasota  Bay, 
Fla.    Long  Island  Sound  to  South  Carolina  (Smith),  CharlcstoD, 
S.  C.  (Gibbes). 
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A  single  specimen  was  collected  at  Plantation  Key,  Fla.,  An- 
tilles (Edw.),  Key  West  (Qibbes),  Isthmus  of  Panama  (Streets). 


I  give  below  a  revision  of  the  genera  of  Caridea  belonging  to 
the  families  Crangonidae^  Atyidfje^  and  Palsemonidas,  It  is  founded 
ou  the  arrangement  of  Dana.  The  genera  of  which  1  have  seen 
ft|>ecimens  I  have  designated  b}'  the  letter  "  o.**  As  I  have  recently' 
published  a  synonymieal  list  of  the  Xorth  American  Shrimps  (Bul- 
letin Essex  Institute,  x.  pp.  53-71,  1878),  I  have  refrained  in  most 
cases  from  giving  the  synonymy  of  the  si)ede8  collected  by  Prof. 
Webster. 

CARIDEA. 

Body  generally  laterally  compressed,  the  carapax  not  united  to 
the  cpistome,  usually  a  broad  lamelliform  appendage  (anteunal 
scale)  on  the  basal  joint  of  the  antenna?,  sometimes,  however,  it 
is  wanting;  antennuhe  hi- or  tri-flagellate ;  mandibles  var3'ing  in 
form,  sometimes  with,  sometimes  without  a  palpus  ;  external  max- 
illipeds  generally  pediform  ;  feet  generally  long  and  slender ;  gills 
composed  of  lamelhe,  five  to  eight  pairs  ;  abdomen  long,  the  sides 
produced  downwards. 

Family  CRANGONIDJB. 

Mandibles  slender,  incurved,  cutting  edge  narrow,  not  dilate  or 
bifld,  without  a  palpus,  first  and  second  pairs  of  feet  unequal. 

Sub- Family  Crangoninee. 

First  pair  of  feet  stouter  than  the  second.  Hand  sulhchelate, 
tho  dactylus  closing  on  the  margin  of  the  palm,  the  pollex  being 
spiniform.     External  maxillipeds  pediform. 

o  Uenus  ('ranoon  Fabr.'  Uo.strum  vwy  short,  e^'es  free,  anten- 
nuhe biflagellate,  first  pair  of  pereiopo<la  stout,  but  little  longer 
than  the  necond,  Recon<1  pair  slender,  elongate,  chelate,  remaining 
pairs  acuminate.  Branchiie  five  on  each  side.  Type  Craiifjon 
vulf^arin  Fabr. 

Craugon  rulgarin  Fabr.  Several  specimens  were  collected  at 
Northampton  Co.,  Va. 

*  Incluiling  SUirarrangon  Kinahan,  Proc.  Hoyul  Irish  Acad.,  viii.  p.  08 
(1803). 
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o  Genus  Pontophilub  Leach, Sitrs.'  Rostrum  aliort,  eyes  free; 
snteunulie  liiflagellatc ;  first  pair  of  pe re iopod a  stout,  second  pair 
very  short,  slender,  chelate.  Itr&nchiffi  seven,  includiDg  a  nidi- 
rnentary  one  on  the  second  mazillii>eds.  Type  Pontophxlus  gpi- 
nosiis  Lead). 

o  Genus  Sabinea  Owen.'  Rostrum  very  short,  eyes  free,  stoat; 
second  pnir  of  pereiopoda  very  short,  not  chelate,  dactylus  minute. 
Braiichiie  as  in  Ponlophilus, 

o  Genus  Neotockanoon  Brandt.'  Rostrum  wanting ;  eyes  nearly 
hidden  hy  the  carapax;  second  pair  of  pereiopoda  chelate;  dac- 
tyli  of  fourth  and  fiith  pairs  dilated,  natatorial.  Brunchiie  Ave 
on  each  side,  none  on  the  second  maxilliped.  Type  Kei.tocrangon 
lar  (Owen  sp.). 

a  Genus  Paracrangon  Dana.'  Rostrum  elongate,  eyes  free; 
second  pair  of  pereiopoda  obsolete,  fourth  an<I  flflh  pairs  acuminate 
gressorial.     Type  Paracrangon  eckinalug  Pana. 

Sub-Family  Ljamatlnn. 

First  pair  of  pereiopoda  stouter  than  the  second,  both  pairs 
chelate,  fingers  subcqual,  carpus  of  the  second  pair  annulate. 
External  maxillipcds  iHidiTorm. 

o  Genus  Nika  KIhso.'  Rostrum  short,  antcnnulffi  biflagcllate 
Hands  of  first  pair  of  pereiopoda  dissimilar,  one  being  cbelate, 
the  other  not;  carpus  of  second  pair  elongate,  multinrticulate; 
band  minutely  chelate,    tyyie  Nika  edulix  Risao. 

o  Genus  Ltsmata  Risao.*     Rostrum   elongate,  suh-ensiform. 
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nath;  first  foar  pairs  of  feet  with  exopodite;  first  pair  rather 
stout,  chelate,  second  filiform  chelate,  carpus  uiultiarticulate. 
Type  Hippolysmata  villata  Stm. 

Hippolysmaia  wurdemanni  (Gibbes,  sp.)  Stm.  Professor  Web- 
ster collected  a  large  number  of  this  species  at  Sarasota  and 
Florida  Bays,  Fla.  There  also  occur  in  the  collection  some  young 
specimens  from  Bird  Shoal,  Beaufort,  N.  C,  which  I  doubtfully 
refer  to  this  si)ecies.  I  hove  seen  specimens  from  Fort  Jefferson 
(Lieut  Jacques),  and  Key  West  (Packard). 

o  Genus  Tozeuma  Stm.^  Body  greatly  elongate,  slender,  com- 
presscil ;  rostrum  slender,  very  long,  sometimes  scarcely  shorter 
than  the  body ;  antennulsB  short,  biflagcUatc ;  external  maxilli- 
peds  very  short,  without  exognath  or  flagellum,  pereiopoda  with- 
out palpi ;  first  pair  very  sliort,  stout,  chelate,  second  filiform, 
chelate ;  carpus  triarticulatc,  telson  elongate,  lanceolate.  T^-po 
Tozeuma  lanceolatum  Stm. 

Tozeuma  carolinenHis  Kingsley  (Plate  xiv.  fig.  8),  was  collected 
at  Charlotte  Harbor,  Fla.,  and  Beaufort,  N.  0. ;  at  tbc  latter  place 
in  a  surface  net. 

o  Genus  Latreutes  Stm.'  Carapax  with  a  dorsal  median  spine. 
Rostrum  elongate,  lamellate,  antonnulo)  biflagellate,  basal  scale 
short,  orbiculate,  hidden  under  the  eyes ;  anteniial  scale  acute  ; 
external  maxillipeds  short,  with  exognath ;  first  four  pairs  of  pe- 
reiopoda with  palpi,  first  two  pairs  chelate,  second  with  the  carpus 
triarticulate.     Type  Latreutes  enaiferus  (Kdw.,  sp  ). 

Genus  Riiynciiooyolus  Stm.*  Rostrum  large,  lamellate,  obicu- 
late,  antennultc  biflagellate,  peduncle  short;  external  maxillipeds 
short,  with  exognath  ;  first  four  pairs  of  pereiopoda  palpigerous ; 
first  two  chelate,  second  with  the  carpus  triarticulate.  Type 
Rhynvhonjclus  planlrodris  (De  Plaan,  sp.). 

o  Genus  Concordia,*  nov.  Dorsum  of  carapax  strongly  protu- 
berant; rostrum  verj'  short,  eyes  free;  antennuhc  with  two  very 
short  flagella ;  antennal  scale  very  small  ;  fiagellum  moderate ; 
external  maxillii>eds  short,  stout ;  first  pair  of  pereiopoda  shorter 

«  Proc.  Phila.  Acad.,  1800,  p.  26.     Angattia  White,  Sp.  Bate  Proc.  Zool. 
8oc.  London,  180:{,  p.  408. 
■  Proc.  Phila.  Acad.,  1860,  p.  37. 

*  Oyrlf>rhynehu»  Do  Haan,  Fauna  Japonica,  Crustacea,  p.  174  (noni. 
pneoc.)  Rhynchoeyclun  8tm.,  Proc.  Phila.  Acad.,  1860,  p.  27. 

*  Named  in  honor  of  Union  College,  to  which  the  specimens  belong. 
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nnd  fitoiitor  timn  the  second  pnir,  wliicli  in  turn  are  shorter  thsn 
iLe  i-emaining  paire ;  tliu  carpus  two  articulate.  Type  Concordia 
gibberoxun,  ap.  ti. 

Concordia  gibberoxux,  sp,  n.  (Plate  x'lv.  fig.  5).  Carapax  with 
tlic  (lorsHin  strongly  cIcv.itcdjaiKl  nrmcd  with  Ave  spiiiirorm  tcL'th; 
the  first  of  whicli  is  on  the  rostrum,  the  last  at  about  tlie  middle 
of  the  carapax;  carapax  between  the  teeth  ccarinate;  rostrum 
very  short,  not  exceeding  llie  short  and  stout  eyes;  anteunulie 
with  two  very  slioit  flagi-lla,  the  outer  awoHen  and  ciliatc ;  an- 
ttnnal  scale  extending  sliglitly  bcyimd  the  jMHinucle  of  the  anten- 
udIec;  flagella  short,  small,  regularly  ta|>ering,  about  twice  the 
length  of  the  carapar.  First  pair  of  pereiopoda  sbort,  stout; 
flugei-s  about  as  long  ns  the  palm,  second  pair  longer  and  more 
slender ;  carpus  two-jointed,  first  joint  longer  than  the  meros,  and 
about  twice  as  long  as  the  second,  remaining  feet  slender,  elon- 
gate, the  proiKKlal  joints  with  a  few  spines  on  the  posterior  mar- 
gin ;  dactyli  short,  curved,  with  spines  on  tlie  concave  margin; 
nbdouicn  strongly  l>ent  nt  the  middle;  telsun  narrow,  tai>eriDg, 
sides  straight,  extremity  acute. 

A  female  with  eggs  from  Fort  Macon  was  nliout  8  mm.  long. 

Bnb- Family  Onathophjllliin. 

Second  pair  of  pereiopoda  larger  than  the  first  pair,  exteroat 
maxillijied  broail,  oiwreuliform. 

o  Genus  Onatuopiiyllum,  Latr.  Rostrum  short,  compressed, 
aniennnlie  with  two  very  short  flagella,  carpus  of  the  second  pair 
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lower  portion,  fingers  with  long  pencils  of  hairs ;  third,  fourth,  and 
fifth  pairs  much  larger  and  stouter.     Type  Atya  scabra  Leach. 

o  Genus  Evatya  Smith.*  Hostrum  prominent,  carinate,  with 
spines  above,  anterior  portion  of  carapax  with  scattered  spines 
and  spiny  carinations.  Third  pair  of  i)ereiopoda  very  stout  and 
tulierculnte,  basis  and  coxa  ancliyloscd,  ischium  and  nieros  firmly 
nnitec),  propodus  much  shorter  than  carpus,  dactylus  very  short, 
onguiform.     Type  Uvalya  crasaa  Smith. 

o  Genus  Attoida  Randall.^  Rostrum,  antennae,  antennulai,  and 
the  two  anterior  pairs  of  pcreiopoda  as  in  Atya ;  tliird  pair  of 
|>ereiopoda  elongate,  scarcely  stronger  than  the  two  anterior  pairs. 

Known  si>ecies: — 

Type  A.  bi$uleata  Randall.     1.  c.  p.  140.     Sandwich  Islandt. 

A.  tahitemU  Stm.    Proc.  Phila.  Acad.,  1860,  p.  28.    Society  Islands, 
A.  fnexicana  Stm.     Am.  Journ.  Sci.  and  Arts,  II.,  xxvii.  p.  446. 

Caradiiia  mexicana  Saussure,  op.  cit.,  p.  45,  pi.  iv.  f.  26,  Mexico, 
A  poeyi  (jluerin,  in  Kaninn  de  Sagra  Hist.  Cuba,  Cuba, 
A.  fflnhra  Kingslcy.     Proc.  Phila.  Acad.,  1878,  p.  93,  We$t  Coatt 

Nicaragua. 

o  Genus  Caradina  M.  Edw.  Rostrum  moderate,  antennulse  bi- 
flagellate;  second  pair  of  pereiopoda  longer  than  first,  fingers  of 
botli  pairs  with  pencils  of  Imirs,  carpus  of  first  pair  very  short, 
excavate  in  front,  of  second  pair  oblong,  subcylindrical.  Type 
Caradina  typutt  M.  Fldw. 

(jenus  Atyephyra  Brito  Oapello.'  Hostrum  many  toothed, 
carapax  with  supraorbital  and  antennal  spines;  hands  hairy,  and 
resembling  those  of  Atya;  eyes  well  developed.*    T^-pe  u-1.  rOi*iana, 

Genus  Tro(}locaris  Dormitzer.^  Rostrum  thin,  with  fine  teeth 
on  the  borders;  supraorbital  and  antennal  spines  present;  eyes 
rudimentary,  pereiopoda  much  as  in  Caradina.  Type  Troglocaris 
scfnnidlii  Dorm. 

«  Second  and  third  R<»i>orts  Peabody  Academy  of  Science,  p.  95  (1871). 

«  Joiirn.  Phila.  Acad.,  viii.  p.  140  (18:19).  According  to  E.  von  Martens 
(Arcbiv  fiir  Naturgeschichte,  xxxiv.  pi.  i.  p.  47,  1868),  this  is  not  a  valid 
genua,  as  the  young  of  Atya  have  the  third  pair  of  pereiopoda  as  in  Atyoida. 

•  DiHcr.  esp.  nov.  de  ('ruHtaccos  de  Portugal,  p.  5,  1800. 

«  Lotos,  III.  p.  85(1853). 
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Bob-Pandly  BphyrliuB. 
Peretopoda  with  &a  exopodiLe. 

OenuB  MtEKSiA  Kingsley.'   Boslrum  tootbed,  ant«nniiln>  biflagel- 
Intc,  two  anterior  pairs  of  pereiopoda,  cbelntc  sninll ;  the  varpue 
of  thu  second  pair  not  annulate ;  the  three  posterior  pairs  slender. 
Ty|>e  Miersia  pelaijica  (Ri^so  sp.). 
The  known  species  are  : — 
pelagica  (Itiseo  sp.).     Mediierranean. 
funetalnta  (RIbbo  Bp.).     Msditerritaean. 
comprtua  (De  Haan  sp.).    Japan, 

Family  FAL2IUOMID.a. 
Mandibles  stout,  incurved,  deeply  bipartite,  apical  process  nar- 
row, oblong. 

Sab-FaiDilr  Alphelun. 
First  pair  of  feet  the  Ltrgcr,  chelate ;  second  slender,  filifurm, 
generally  chelate,  carpus  frequently  annulate. 

Section  I.    Mandibles  with  a  Palpus. 

o  Genua  Alpqeub  Fabr.'  Rostrum  very  short  or  wanting,  ao- 
tennulie  biSagcllate,  eyes  hidden  under  the  carapax  ;  mandibles 
with  a  two-join  ted  pnlpus;  extcnial  innxilli|>eds  slender,  m'Hlerate; 
first  pair  of  i>ereiopoda  generally  greatly  differing  in  size ;  carpus 
of  second  pair  annulate.     Type  Alpheim  rapax  Fabricius. 

Alpheiia  minux  Say.    Numerous  S|>ecimen8  were  collected.    The 
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about  twice  as  long  as  the  last  joint.  Antcnnal  scale  narrow,  regu- 
larly tapering,  lamellar  portion  not  extending  to  the  spine  terminat- 
ing the  external  margin.  External  maxillipeds  elongate,  extending 
bej'ond  the  antennal  peduncle,  the  last  joint  with  a  long  pencil  of 
hairs.  Larger  hand  inflated,  the  upper  outer  proximal  portion  cir- 
cnmscribcd  by  an  impressed  line,  a  slight  constriction  of  the  mar- 
gins near  the  articulation  of  the  dactylus ;  thumb  short,  with  a 
shallow  groove  on  the  outer  surface,  which  extends  a  short  distance 
on  the  palmar  portion.  Dactylus  contorted,  extending  be^'ond  tlie 
thumb,  extremity  rounded.  The  dact}  lus  and  distnl  portions  of 
the  propodus  punctate  and  setose,  especially  on  the  inner  surfnce. 
Smaller  hand  subcylindrical,  fingers  about  as  long  as  palm,  gaping, 
tips  acute,  margins  fringed.  •  Carpus  of  second  pair  flve-jointed,  first 
Joint  three  times,  and  second  twice  as  long  as  the  third  or  fourth, 
which  are  suhequal  and  slightly  shorter  than  the  fifth.  The  telsin 
regularly  tapering,  the  extremity  sinuate-truncate.  The  exopodite 
of  the  sixth  pair  of  pleopoda  (abdominal  feet)  bears  on  the  ex- 
ternal distal  angle  of  the  penultimate  joint,  an  articulated  conical 
black  spine,  the  color  persisting  in  alcohol,  and  which  will  readily 
separate  this  from  any  species  with  which  I  am  acquainted.  Its 
affinities  are  with  A,  sulcatus  of  Panama  and  Peru. 

Three  sj^ecimens  from  Key  West,  the  largest  25  mm.  in  length, 
AIpheuH  heterocheliH  Say.  Specimens  were  collected  at  Sara- 
sota Bay,  Charlotte  Harbor,  Marcou  Pass,  Harbor  Key,  and  at 
Northampton  County,  Virginia,  Eastern  Shore,  Atlantic  side ;  this 
last  being  the  farthest  north  from  which  the  species  has  been 
reported. 

Alpheus  packardii^  sp.  n.  Front,  antcnnuhe  and  antennrc  as  in 
A,  heterorhelia  except  that  the  sulci  between  the  base  of  the  rostrum, 
and  the  ocular  hoods  are  deeper,  and  last  joint  of  antennular  pedun- 
cle longer  than  in  that  s|>ecies.  External  maxillipeds  short,  not 
reaching  to  the  tip  of  antennal  scale.  Chelipeds  une(|ual,  meros 
with  an  acute  tooth  on  the  upper  distal  angle ;  larger  hand  strongly 
compressed,  with  a  sharp  tooth  above  near  the  articulation  of  the 
dactylus,  l)eyond  this  the  hand  becomes  narrower  by  means  of  a 
sharp  bend  of  the  inferior  margin,  dactylus  contorted,  and  working 
at  an  angle  of  about  30^  with  the  plane  of  the  hand.  Smaller  hand 
more  slender,  but  similarly  ornamented  and  armed,  the  dactylus, 
however,  being  spatulate,  working  vertically*,  and  with  its  margins 
an«l  those  of  the  opposing  thumb  densely  fringed  with  hairs.    Car- 
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pits  of  the  second  pair  vith  the  Rrst  two  Joints  eqnal,  ami  each  at 
long  ns  the  third  and  roiirtU  together,  wbich,  in  turn,  are  suhequal, 
and  each  slightly  shortiT  than  the  flflh  Joint  This  species,  in  a 
syBtcmatic  arrangement  of  the  North  Ameiican  forms,  would  stand 
between  A.helerochelis  nn<i  A.tranxverKodaclyluis^hiit  roorc nearly 
to  the  former.  The  differences  from  that  siieciea  are  not  easy  to 
deseribe,  but  are  well  marked  in  the  sjjeciinens. 

1  have  dedicated  this  speiies  to  my  friend  and  former  instruetor. 
Dr.  Aipheus  S.  Packard,  Jr.,  not  only  as  a  token  of  esteem,  but 
also  from  a  i-ccognitiun  of  the  appmpriateness  of  the  name.  Three 
males  from  Key  West.     Lenglli,  22  mm. 

Aipheus  candei  Oucrin  in  <tc  Sagra's  Hintoria  <Ie  Culia  Crustacet 
(p.  L.  pi.  ii,  f.  9).  AlpheiiH  tranMoemodaclyluis  Kingsley.  Two  spe- 
cimens were  taken  at  Key  West. 

Bes  des  these  species  of  Aipheus  (here  is  a  single  specimen  sf^ 
proaching  A.  candei  most  nearly  in  form,  but  differing  from  tbat 
species  in  form  of  front,  and  in  having  a  large  swollen  pyriform 
hand  without  grooves,  etc.,  which  I  hesitate  to  (lescrilMs  as  new. 

o  Genus  Alofe  White.'  Rostrum  short,  toothed  above,  and 
placed  in  a  groove  formed  by  two  spines  wliicli  arise  at  the  ante- 
rior portion  of  the  carnpax,  and  extend  nearly  as  far  as  the  ros- 
trum. Eyes  but  little  salient,  antennulic  biflagellate;  external 
mnxilliped  very  long;  hands  of  first  pair  of  i)ereio|KMla  equal; 
carpus  of  second  pair  annulate.     Type  Ahpe  palj>alii'  White. 

Genus  Arete  Stimpson.*  Rostrum  short,  rounded  above;  eyes 
f^e,  antenniilie   biflagellate;   antennal  scales   larger.      External 
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ensiform,  not  articulated  to  the  carapax  ;  antennulac  biflagellate ; 
external  maxillipeds  slender;  first  pairof  feet  short,  equal ;  second 
pair  slender;  carpus  multiarticulate.  Type  Hippolyte  sjnnus 
(Sowerhy  8p.). 

Qenus  Caridion  Goes.^  Rostrum  elongate,  cultrate  ;  mandibles 
with  a  three-jointed  palpus :  antennula;  biflagellate  ;  first  two  pairs 
pereiopoda  nearly  equal,  chelate,  carpus  of  tlie  first  pair  very  short; 
of  the  second  elongate,  obsoletely  biarticulate.  Type  Caridion 
gordoni  (Si)ence  Bate  sp.). 

Genus  Bythocaris  G.  O.  Sars.'  Bostrum  very  small,  simple, 
unarmed  ;  antennuhe  biflagellate;  antennal  scale  large  and  broad  ; 
external  maxilliped  with  the  last  joint  dilated,  obliquely  truncate. 
And  armed  with  teeth,  a  minute  exognath  present.  First  pair  of 
feet  as  in  Hippolyte;  second  pair  slender,  weak;  carpus  multiar- 
ticulate.    Type  Bythocariii  HimpUriroHtris  G.  O.  Sars. 

Genus  Cryptocheles  G.  O.  Sars.'  Rostrum  small,  narrow, 
toothed  above;  antennulai  biflagellate;  antennal  scale  large,  ex- 
ternally dentate;  last  joint  of  external  maxillipeds  with  the  apex 
somewhat  bipartite,  a  small  exognath  present.  First  pair  of 
pereiopoda  very  short ;  hand  very  elongate  and  attenuate,  digits 
ver^'  short,  and  with  difficulty  vi8il>le;  second  pair  slender;  car- 
pus 7-jointed.     Ty\yQ  Cryptovhelen  pyymsea  G.  O.  Sars. 

o  Genus  Rn  vnciiocinktes  M.  Edw.  Resembling  Hippolyte,  Ros- 
trum ensiform,  movable,  articulated  to  the  carapax;  antennula^ 
biflagellate;  carpus  of  second  pair  of  pereiopoda  not  jointed. 
Ty|)e  Jihynchitcinetea  fypus  M.  E<lw. 

o  Genus  Ouyrih  Stm.*  Carapax  not  rostrate,  or  with  rostrum 
very  small,  as  in  the  genus  Alpheus.     Eyes  very  long;  antennulue 

In  the  Archiv  fQr  Naturgeschichto,  184G,  pt.  2,  p.  810-311,  says  that  there 
are  no  points  mpntion(Ml  by  Costa  which  would  not  apply  to  Hippolyte.  On 
the  otlivr  hand  Ilellrr  (Crustace<Mi  des  Budlichon  Kuropu,  p.  350,  186^))  re- 
ganlfl  ono  of  Da  CoKta^s  i^pcoirs  (/'.  efeg'tnt)  an  hrlonginju:  to  the  genus  An- 
ehiitift  of  Dana  For  remarks  on  the  gynnnymy  of  HippolyU  and  that  of 
VirbiuM,  attention  is  called  to  Smith,  Trans.  Conn.  Acad.  v.  pp.  62  and  03, 
1879. 

»  (Efverilgt  af  K.  Vetcnsk.  Akad.  Fiirhandl.  1803,  p.  170.  DoryphnruB 
Nomian,  Ann.  et  Mag.  Nat.  Hist.  3d  series,  viii.  p.  270, 1801  mom.  pniHic). 

>  G.  O.  Sure,  SaorskiltanryktafVidenHk.  Sdsk.  Forhandltngcr,  p.  5,  1800. 

•  Vidennk.  Selsk.  Forhandlingar,  p.  150,  180S. 

«  Stimpson,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1800,  p.  80. 
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hiflii^elliite,  Uie  pofhmcle  with  b.  spine 
juiiit;  niitennal  Bcale  sliorlcr  tlian  antei 
witli  n  two-jointed  pnlpus;  external  luu 
der  esognatli ;  pernio  pod  a  witbout  pp 
second  paii  triartieulAte.  Tyi>e  Ogyrit 
Ogyrin  alphierostrii;  ep.  n.  (Plate  xiv. 
witlioiit  iloraal  eariiia ;  rostrum  very  s 
ing  one  of  tbnt  of  Atpheus.  Eyes  rese 
elongate,  slender,  lialf  aa  long  as  tlie 
slightly  1)cyon<l  tlie  antonnal  peduncles 
larger  than  the  ocular  peduncle.  Anteii 
outer  surface  of  the  basal  joint;  biflagt 
about  as  long  as  the  peduncle.  Anten 
uarroiv,  lanceolate,  reaching  nearly  to  tlit 
the  peduncle;  flageJIa  three  timet)  aa  Ion] 
and  one-half  times  the  length  of  the  cara 
long,  stout,  the  distal  joint  being  very  a 
long  hairs,  exopodite  eteiider.  First  pa 
chelate ;  mcros,  carpua,  and  hand  near 
longer  than  the  palm.  Second  pair  vei 
carpus  triarticulate,  hand  aimilsr  to  that 
fourth  pairs  subcqual,  slender;  the  dael 
beiug  not  over  one-third  the  width  of  th( 
pair  A-ery  slender,  more  so  than  any  ot 
iseliiuin  longer  than  tlic  mcroa,  which  iu 
tlie  three  last  Joints;  carpus,  propodns. 
1  have 
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count  of  its  habitat ;  the  other  species,  0.  orientalia  Stm.,  coming 
from  China  and  Japan. 

Genus  Ptebooaris  Heller.^  Carapax  and  abdominal  segments 
broadly  expanded  at  the  sides.  These  expansions  lamellate  and 
three-lobed,  corresponding  one  to  the  antennal  segments,  one  to 
the  mandibular,  and  the  third  to  the  abdominal  segments.  Eyes 
•mall,  Just  visible  in  front  of  carapax ;  antennulae  biflagcllate ; 
antennee  with  basal  scale;  external  maxillipeds  with  exopodite 
and  rudimentary  epipodite.     Tj'pe  P.  typica  Heller. 

Section  IT.    Mandibles  without  a  Palpus. 

Genus  Autonomea  Risso.'  Rostrum  short,  eyes  prominent, 
antennulie  biflagellate,  antennal  scale  wanting.  First  pair  of  pere- 
iopoda  stout,  chelate ;  second  not  chelate;  carpus  not  annulate. 
Tj'pe  Autonomea  olioii. 

o  Genus  Virbius  Stimpson  '  Dorsum  of  carapax  and  rostrum 
ecarinate;  antennulse  biflagellate;  antennal  scale  present.  Ex- 
ternal maxillipeds  short,  with  exopodite.  Perciopoda  without 
epipodites.  Carpus  of  first  pair  of  pereiopoda  excavate  in  front; 
carious  of  the  second  pair  triarticulate.  Type  Virbius  acuminaiua 
(Dana  sp.). 

o  Sul>-genus  Thor  Kingsley.^  Rostrum  short ;  antennulte,  an- 
tennie,  and  external  mallii)eds  as  in  Virbius.  Carpus  of  flrst  pair 
of  pereiopoda  not  excavate ;  carpus  of  second  pair  5-articulate. 
Type  Thor  fioridaniis  Kingsley. 

Thor  Jioridanus  Kingsley.  (PI.  xiv.  fig.  6.)  Specimens  were 
oollected  by  Professor  11.  E.  Webster  at  Harbor  Key  and  Sarasota 
Bay,  Florida. 

>  BItEnnffsberichte  der  k.  Akad.  Wissenschaft.  Wicn.  XLV.  pt.  i.  p.  305, 
pi.  I.  f.  7-18  (1862). 

*  I  take  the  fact  that  the  mandible  oT  Autonomea  is  without  a  palpus  from 
Heller  (Crust.  SUdlichen  Europn,  p.  228),  though  in  bisgenc'ric  diagnosis  on 
p.  949  he  makes  no  mention  of  the  mandible,  but  takes  his  description  from 
Detmarest.  Heller  had  never  seen  spcclmenH  of  this  genus.  Uisso  (Crust. 
Vice*  pp.  lOG-lGO,  1816)  does  not  mention  the  mandibles. 

*  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860,  p.  85.  For  remarks  on  this 
geoaa,  vld.  Smith,  Trans.  Conn.  Acad.  v.  p.  62,  1870.  Garadirui  tenuiros- 
trU  Spence  Bate,  Proc.  Zool.  Soc'y,  London,  1868,  p.  501,  pi.  xl.  f.  4,  from 
Anslralia,  belongs  to  this  genus. 

«  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1878,  p.  04. 
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Suli-F^mtly  PutdalbiM. 

Antcnnulse  biflagellnte,  niaiidihles  with  a,  palpua,  anterior  per«- 
iopoda  very  slender,  notclielate;  second  fliiform  chelate;  car|)Ui 
multiai'liculat«. 

o  Genus  Pandalus  Lencli.'    Type  Pandalua  montagui  Leach. 

8ub  Family  Pal»moiitiuB' 
Two  anterior  jmirs  of  pereiopodn  chelate ;  carpus  of  none  annu- 
late ;  second  pair  larger  than  the  first,  pereiopo<1a  without  (wIpL 


Section  I.    Mandibles  withodt  a 
A.  Antennulffi  biflagellnte. 

Genus  Typton  Costa.'  Rostrum  small,  eyes  free,  antennal  sole 
absent,  external  maxilliiieds  iwdiforui,  with  exognatb.  Type 
Typton  Kponyiola  Costa. 

u  Genus  I'ontonia  Latrcille.  Rostrum  short,  eyes  prominent, 
antcnnulie  with  the  outer  flagcUum  l>ifid  at  the  extremity ;  anteu- 
nal  scale  moilerntc.  External  mnxillipe<ls  subopeixiuliform  with 
C'xognatli;  second  Joint  broad,  lunger  than  remaining  joints  to- 
gether, these  Inst  cylindrical.  Tyjw  Ponlonia  cuniog  (h'onknl  ap.). 
Gucrin.     Fonloiiia  lyrrhena  (Risso  sp.)  Lnlreille. 

I'ontonia  iinide.ne,  sp.  n.  (PI.  xiv.  f  9.)  Curnpax  pubescent, 
depressed;  rostrum  short,  acute,  slightly  depressed,  uol  extend* 
inj;  as  far  forward  ns  the  eyes;  orliital  spine  present  though  small; 
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dnncle.  First  pair  of  p€rciopo<1a  slender,  longer  than  the  cara- 
paz ;  meros,  carpus,  and  hand  nearly  equal,  the  fingers  half  as 
loug  as  the  palm.  Second  pair  of  feet  unequal ;  larger  hand 
Inflated,  longer  than  the  carapax,  pubescent;  fingers  one-third 
the  length  of  the  palm,  incurved  and  slightly  depressed  ;  the  dac- 
tjlos  with  a  large  obtuse  tooth  near  the  base,  which  fits  into  a  cor- 
responding cavity  in  the  pollex  (as  in  many  species  of  Alpheua)] 
pollex  without  teeth.  Smaller  hand  tiiree- fourths  as  long  as  tlie 
larger,  cj'Iindrical  straight  fingers  one-third  as  long  as  the  palm. 
Remaining  pereiopoda  moderate,  minutely  unguiculate.  Telson 
about  twice  as  long  as  broad,  sides  strongly  arcenate. 

Key  West,  Fin.,  A.  S.  Packard,  Jr. 

Length  10  mm. 

This  species  differs  from  P.  domestira  Gibbes  in  the  pubescence 
of  the  carapax  and  hands,  and  in  having  but  one  tooth  on  the 
dactylus  of  the  larger  hand  of  the  second  pair  and  none  on  the 
thumb,  etc.  etc.  it  may  prove  to  be  tiie  Pontonia  rnexicana  of 
Ouerin-Meneville  in  Ramen  de  la  Sagra's  Ilistoria  fisica,  politica 
y  natural  dc  la  Isla  de  Cuba,  1856.  The  types  are  in  tiie  Museum 
of  the  Peabody  Academy  of  Science  at  Salem,  Mass.  None  were 
collected  by  Prof.  Webster. 

Qenus  Coralliocaris  Stm.^  Rostrum  small :  eyes  large  and 
prominent;  antennal  scale  ver^'  broad  ;  external  maxillipeds  oper- 
Giiliform  ;  all  the  joints  of  nearly  equal  width ;  second  pair  of 
pcreioiKKla  large,  long,  subequal ;  dactyli  of  posterior  pairs  with 
a  protuberance  on  the  under  side  near  the  base.  Type  (JoralUo 
carts  superbuis  Dana,  sp. 

Genus  Harpilius  Dana.*  Closely  allied  to  Pontonia^  but  differ- 
ing in  having  the  distal  joints  of  the  external  maxillipeds  together 
longer  than  the  second  joint ;  second  pair  of  pereiopoda  long, 
slender,  equal.     Type  Harpilius  lutesretis  Dana. 

o  Genus  Anciiistia  Dana.'  Rostrum  long,  slender,  frequently 
ensiform;  eyes  prominent;  antennuhe  with  one  fiagellum  partly 
hifld;  extenal  maxillipeds  slender,  pedi form ;  second  pair  of  pe- 

>  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1860,  p.  38.  (Kdipun  Dana,  U.  S. 
Ex.  Ex.  Crust.,  p.  573,  1851  (noin.  prflpoc). 

•  Op.  ell.,  p.  574,  1851. 

•  Op.  clt.,  p.  577  (1851),  PeWtn  Roux,  Mcmoiro  sur  lo  Ralicoquo8,  p.  25 
(1H81).  HHlcr.  SitzuDj^Rhcr.  der  K.  Akad.  Wiss.  Wien,  xlv.  pt.  1,  p.  406 
(1803),  non  Mcrrian  (1820). 
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rciotxxln  slender,  long,  equiil ;   dactyli  of  posterior  pairs  long, 
Blender,  nearly  slraigbL     Type  AnckinUa  gracilis  Dana. 

B.  Antciiniils  triflagellate. 

Genus  EuRYBYNOHUsMiers.'  "Rostrum  triftngular,broad  at  base, 
acute,  very  sliort,  barely  veacbiiig  the  extremity  of  the  eyet; 
anterior  mai^in  of  carapax  nitli  a  small  spine  between  tbe  eye* 
and  the  rostrum  and  another  below  the  |>oint  of  insertion  of  the 
peduncle  of  the  aiiteniite;  antenne  with  a  small  basal  scale;  an- 
tennulie  triSagellnte ;  outer  maxillipeds  slender,  second  pair  of 
legs  nearly  as  in  Am-hidia;  tarsi  of  last  three  pairs  of  legs  nearly 
atraiglit,  acute."     Type  E.  wrzeanowaki  Miers. 

I  am  uncertain  as  to  the  exact  position  of  this  genua,  as  the 
author  says  nothing  concerning  the  mandibles.  Tlierc  also  exist 
several  discrepancies  between  the  description  and  figures  (Plata 
Ixvii.  f,  2-2  a).  The  spine  on  llie  anterior  margin  l>cing  repre- 
sented ns  external  to  the  eyes,  and  the  first  pair  of  feet  being  the 
larger,  which,  if  true,  would  i-emove  it  to  the  Alpbeinte,  from  all 
geneta  of  which,  however,  it  is  separated  by  the  triflagellate  nu- 
tennulie.  Miers  compares  it  with  Anchitlia  and  Harpiliugy  and 
in  that  localtly  I  allow  it  to  remain. 

Genus  Pal^Monetes  Heller.'  Antennie,  antennulffi,  and  perc- 
iopoda  as  in  Palmmon;  carapax  with  anteunal  and  brancbioste- 
gal  apiiies,  hepatic  spine  wanting;  rostrum  long,  lamellate.  Type 
Paltttti'/iielee  variann  ( Lcacli,  ap.). 

Ptilmmoneleg  carolinuK  Stm.    Specimens  were  collected  by  Prof. 
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mens  collected  by  Prof.  Webster  at  Beaufort,  X.  C,  Marcou  Pass, 
and  Charlotte  Harbor,  Fla.  Only  four  specimens  were  obtained, 
two  male  and  two  female. 

Rostrum  compressed,  not  reaching  the  extremity  of  the  anten- 
nular  |)eduncles ;  above  arcuate,  with  seven  or  eight  teeth,  the 
second  of  which  is  directly  above  the  insertion  of  the  eyes ;  an- 
tennal  scale  large,  extending  beyond  the  antcunular  peduncle, 
the  sides  parallel,  the  extremity  obliquely  rounded,  truncate; 
flrst  pair  of  pereiopoda  reaching  the  tip  of  the  antennal  scale, 
the  second  longer,  the  fingers  of  eacli  about  as  long  as  the  palm, 
remaining  feet  bi-unguiculate,  all  very  slender  and  almost  filiform; 
abdomen  between  four  and  five  times  the  length  of  the  carapnx ; 
third  segment  (and  sometimes  the  fourth  also)  of  the  abdomen 
swollen,  fiflh  short,  sixth  about  the  length  of  the  carapax;  telson 
slender,  elongate,  sides  straight,  regularly  tapering  to  the  acute 
tip.  The  female  appears  to  be  rather  stouter  than  the  male, 
licngth  15.5-20  mm. 

Section  II.    Mandibles  with  a  Palpus. 

A.  Antennulro  biflagellate. 

Genus  Paljbmonella  Dana.*  Body  not  depressed ;  rostnim 
moderate;  e^'es  of  medium  size;  mandibular  palpus  two-jointed, 
very  short;  antennulie  bifiagel late,  one  flagellum  with  the  apex 
bifid;  external  maxillipeds  slender, pediform.  Ty\^e  Palenwnella 
ienuipes  Dana. 

o  Oenus  Hymenocera  Latreille.  Antennulie  biflagellate,  one 
flagellum  membranous,  dilated,  and  foliaceous ;  first  pair  of  pe- 
reiopoda very  slender,  hand  minute,  second  stouter,  very  broad, 
hand  and  dactylus  membranous. 

B.  Antennulae  trifiagellate. 

o  Genus  Pal^emon  Fabr.'  Rostrum  lamellate,  dentate;  eyes 
free;  mandibles  with  a  three-jointed  palpus;  external  maxilli- 
peds slender.     Tj-pe  Palsemon  squilla  (Linne,  sp.). 

•  U.  8.  Expl.  Expcd.  Crust.,  p.  582. 

■  Ijfander,  Dcsniarest,  Annalcs  8ocicH6  Entomolopriqiie  de  France,  vii.  p. 
87,  1849.     BUhyni\  Phillppi,  Archiv  fur  Naturprschiohtc,  xxvi.  pt.  1,  pp. 
161-164  (1860).    Macrohrachinm^  Spencc  Bate,  Prc>c.  Zool.  Soc'y  London^ 
1868,  p.  363. 
28 
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Genus  Cbtphiops  Dana.'  Rostrum  of  medium  size  ;  eye»  wholly 
liidflen  under  tlit  L-fliapnx,  as  in  J Iphvun ;  external  loaxillipeds 
Blender.     Type  Cri/j'hiopg  spinul'iniiiianita  Dana. 

Snb-Famlly  OplopliotlD». 

First  pair  of  perciopoda  eilher  didactyle  or  vergiform,  second 
Btouter,  chelute;  nutennnhe  bifliigcllate. 

Qenus  Oplophorus  M.  Edw.  Koittnira  long,  dentate,  pereio- 
poda  all  palpigerotia ',  four  anterior  chelate;  antennal  scale  wiUi 
the  external  margin  spiued  ;  alidomen  armed  almve  with  one  nr 
more  long  Bpiiiirorm  processes,     Tyjre  Oplophorus  lypus  M.  VAn. 

Qenns  Caiiluhuh  Stm.'  Kostruni  long  or  short;  basal  scale  of 
Blltennulas  wanting:  basal  scale  of  ant«nn«e  externally  unarmed; 
external  maxitliiieds  pediform,  with  exognatii ;  i>ereiopo<lit  fur- 
niehed  with  exopoilite,  the  first  two  pairs  clielate,  the  seuoml  jiair 
slender  and  long;  dorsum  of  abdomen  nnarmud;  sixth  alxlotainal 
segment  long  and  slender.     Tjpe  Caulurus  pelagicus  Sim. 

As  there  is  nothing  except  the  length  of  the  rostrum  to  aepv 
rale  Xi'phocarig  from  Caulurud,  I  have  thought  best  to  unite 
lliem.  Xiphocaris  has  but  a  single  species,  Hippolyle  ehngata 
Querin^^  Oplophorus  Americanus  Saussure. 

Qenus  Tualabsiocakis  Stm.*  Rostrum  and  antcnnula;  as  in 
Optvphorus.  Feet  not  palpigerus,  anterior  pair  not  chelate;  se- 
cond pair  stout,  chelate  ;  mandibular  palpns  triartieulate  ;  third 
segment  of  abdomen  prolonged  into  a  long  spine  above.  Type 
Thalassiocaris  lucidua  (Dana,  sp.)- 
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Sir^oni'i  earinttta  M.  Eilw.,  Hist.  Nal.  Crust.,  ii.  p.  410.  Daua,  U.  S. 
Kx.  Ex.  Cruftt.,  p.  G02.  SiiiiUi,  Tmnn.  Conn.  Acad.,  ii.  p.  40.  Von 
Marlf'nii,  Arcliiv  fUr  NAtnr^cscli.  xxxviii.  p.  14*3. 

or  this  8|M>civ8,  wliieli  is  roporUMl  from  Kio  Janeiro  hy  Kdwanls 
and  [>nna,  and  from  Cii)»a  ))y  von  MarUMiH,  two  specinienH  wore 
colli'(*to«l  )iy  Prof.  Webster,  one  at  Saras<»la  Hay  and  tlie  other  at 
Charlotte  llnrlior. 

OiMius  I'kneis  Fal)r. 

pfitrtis  t-nnttfrirtuH  Sim.  A  single  specimen  was  collected  at 
Marrnii  Pass. 

Pt'nt'un  hrazHif/miit  Latreillt>.  From  Hi'anfort,  N.  C,  Man»oii 
PasM,  Charlotte  Harbor,  and  Sarasota  Hay,  Fla.  I  would  here 
aay  that  the  sfHTimens  jlescriU'd  by  me  as  Pfufin*  hrr\urn:t(riif 
(PnK*.  Acad.  Nat.  Sci.  IMiiladelphia,  1S7S-,  from  the  west  coast  of 
Nicani^iia,  prove  t(»  Ite  P.  /iraziV/f/MM,  tlins  adding  another  to 
the  liht  of  Hpocies  comuKm  to  l>oth  coasts. 

In   my   '*  List  of    Uei^apod   Crustacea  of  the    .\tlantic  Coast, 
whom*  rang«»  embraces    Fort   Mruiou'*  (Pr(M'ee«Ungs    rhiladelpiiia 
Aca«lemy,  l*<7H,  pp  :{ 1  «>..:) :{0),  I   euumcrated  sixty-five   s|>ecics,  of 
whii'h  fifty-three  liad  at  that  lime  been  rrported  from  Fort  Macon. 
In  this  paper  six   more  of  thfsr  N|H*ci<'s  :ire  re|»orled   fvniix  there, 

trtf ri/''iiifififi f.  :i lid  fntit'ttnli*!  nihhffmin,  whirh  wrn*  not  onunii*rati.*<l 
in  my  li^l,  wrre  fiMind  there  by  I'rof  Web««ifr,  ami  O/vn.-*  riZ/i/i/i*. 
roftrt/i^  from  its  near  locality,  may  reaMniably  !«•  «*xp<'ctetl  llicre. 

EXPLANATION  ny  V],\TK. 

Fijf.  1.  3iitfirnruhtit  ftit'i'iifipt.'t :    In.    A iitennal  region. 

Fig    2.  Pntn.*ttmn  tfiiihrn. 

Fig.  l\.  Hnpthimntt.'i  irthsfrri  :   .'J'l.    Kxtcriial  inaxillipfd. 

Fit:.  4.  F.H'-t'ramnH  ;#ivr/«M*i/»/s  ;  \n.  Kxternal  maxiilipeil.  4^. 
TeUon. 

Fig.  5.  i^nurnrthn  ijihhfroitti. 

Fiir.  r».  Thnr  flnriilnnut* :  i\ti,   Antenuula.     fift.  Mandible. 

Fi^.  7.  0*jijriH  alf'fiRrontrn*, 

Fi«^.  H.  T**:*'iimn  rtirnhitrnats. 

Fig.  U.  I'tnitntnii  uimit'tiH:  larger  hand  uutsifle;  lid.  i>itto  in- 
side. 


PROCEXDIKOS  or  THE  ACAVENT  OT  [1819. 


December  2. 
The  President,  Dr.  Ruschenbeboeb,  id  the  chair. 
Thirty-aix  persona  present. 

Decembeb  9. 
The  Prasident,  Dr.  Rusghenbekqeb,  in  the  cliair. 
Fifty  persons  present. 

A  paper  entitled  "Description  of  a  FoBtnl  Walrus," by  Harri- 
son Allen,  M.D.,  was  presented  for  publication. 

Complete  Connection  of  Ike  Fixnura  Centralis  {Fist,  of  Ro- 
lando) with  Ike  Fossa  Sylvii. — Dr.  A.  J.  Pahkeb  stated  tliat  Dr. 
Cbas.  K.  Mills  had  Intcly  observed,  wliilc  examining  the  brnin  of 
a  white  person,  that  the  central  fissure  ran  completely  into  the 
fossa  Sylvii  without  any  bridging  convolution  being  found  present. 
The  fisBura  centralis,  as  it  exists  in  the  hifiher  primates,  begins  st 
the  upper  border  of  the  hemisphere,  and  CEteiids  obliquely  down- 
wards and  forwards,  terminating  nlHjvc  tbe  Sylvian,  so  that  we 
find  an  arched  convolution  surroundiug  Its  lower  end  and  com- 
pletely separating  it  from  tlie  Sylvian  fissure.  In  186fi,  however. 
Turner  reported  a  case  (Edinburgh  Medical  Journnl,  ISfiG)  in  which 
he  found  this  fissure  joining  the  Sylvian.  This  appears  to  be,  up 
to  that  time,  the  only  recorded  case.  Ecker,  in  speaking  of  this 
observation  (Cerebral  Convolutions  of  Man,  trans,  by  K.  T.  Edes, 
M.D.,  liSTa).  says:    "I  linvi;  not  yet  seen  a  c»m|,lLa>i  o|».-.ii.>g  .>r 
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complicated  arches."  The  primary  fissures,  according  to  him,  are 
the  anterior  and  posterior  branches  of  the  fossa  Sylvii ;  the  fissura 
centralis  or  fissure  of  Rolando,  fissura  perpendicularis  interna  or 
parieto-occipital  fissure,  fissura  parallela  or  superior  temporal 
fissure,  and  the  fissura  hippocampi.  This  latter  fissure  of  Bischoff 
corresponds  to  Gratiolet's  fissure  des  hippocampcs,  and  includes 
both  the  fissura  hippocam])!  and  the  fissura  calcarina  of  other 
writers.  The  ty|>c  is  expressed,  according  to  Bischofi*,  by  these 
fissures,  and  the  development  of  the  convolutions  consists  merely 
of  arched  windings  surrounding  the  ends  of  these  primary  fur- 
rows, and  the  further  development  of  the  convolutions  arises  in 
fnct  through  the  stronger  development,  bending  backwards  and 
forwards,  rising  and  sinking  of  the  lobules  around  the  above-named 
furrows.  Through  this  process  there  arise  secondary  folds  and 
fiftsures,  side  convolutions  and  connections  and  separations  of  in- 
divi<lual  convolutions.  The  same,  says  Bischoff,  may  l)e  difierent 
on  the  two  sides  of  the  same  brain  and  in  difierent  individuals, 
the  ground  forms  l)eing,  therefore,  more  or  less  hidden,  but  we 
can  recognize  them  easily  in  all  brains.  He  hopes,  however,  that 
it  will  soon  be  possible  to  explain  and  make  intelligible  these  in- 
dividual modifications.  There  are,  however,  convolutions  which, 
as  Bischoff  remarks,  do  not  appear  to  be  in  unison  with  this  type, 
such  as  the  first  and  second  frontal  and  the  convolutions  of  the 
occipital  and  temporal  lobes.  For  these  Bischoff  snys  that  he  can 
find  no  particular  ])lan  on  which  they  may  be  based.  The}*  arise 
one  after  the  other,  and  become  mr)re  and  more  complex,  as  it 
appears,  from  purely  mechanical  necessities  of  the  surface  increas- 
ing in  a  definite  space.  In  tnis  manner  arise  the  first  and  second 
frontal  fissures,  the  second  temporal,  fissura  collateralis,  etc.,  and 
their  l)ordering  convolutions.  Thus,  in  the  frontal  lobe,  Bischoff 
points  out  two  upper  frontal  convolutions,  and  a  third  or  inferior 
arching  around  the  ascending  branch  of  the  fossa  Sylvii.  In  the 
fWintal  lol)e  an  anterior  and  a  posterior  central  winding  arching 
an»und  the  upper  and  lower  extremities  of  the  fissura  centralis. 
Posterior  to  these,  at  the  upper  border  of  the  hemisphere  and  ex- 
tending over  on  to  the  mesial  surface,  a  superior  internal  parietal 
group  of  convolutions  (ol)ere  innere  Scheitelgruppe)  correspond- 
ing to  the  lobulus  parietalis  su])erior  and  pnecuneus.  Besides 
these,  Bischoff  points  out  five  so-called  arched  parietal  convolu- 
tions. A  first  or  anterior  parietal  arched  convolution  (erste  oder 
vonlere  Scheitell)Ogenwindung)  surrounding  the  upper  extremity 
of  the  horizrmtal  ))ranch  of  the  fossa  Sylvii.  A  second  ormiddle 
(zweite  oder  mittlere  Schoitelbogcnwindung)  surrounding  the  up- 
per extremity  of  the  su|)erior  temporal  fissure.  Posterior  to  these 
a  third  smaller  arche<l  convolution  which  curves  around  the  upper 
end  of  the  fissura  teni])oralis  media,  the  dritte  Scheitelbogenwin- 
dung.  He  admits,  indeed,  that  the  arrangement  of  these  arched 
convolutions  is  very  variable   and   manifold,  and   therefore  the 
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uppeBi'ance  of  these  arches  is  not  alwHys  easily  discerned.  He  niso 
ciiatingnislies  n  superior  internal  (obtre  innerc  oflor  vierle  Sclieitel- 
bogen  will  (lung)  surrounding  the  upper  extremity  of  the  fisaum  pcr- 
peiidictilaris  interna.  This  corresponds  with  the  pli  de  pasBftji;« 
Bup^rieiir  externe,  Oratiolet,  gyrus  oc(;ipita!is  primus,  Kcker ; 
oberer  Zusf  der  hiiitern  Ccntralw-iudung  (in  |>art),  Husi^hke  ;  crsle 
obere  HinterUppenwintlung,  Wa<;ner,  first  external  annectent  gy- 
rus, Huxley ;  first  liridging  unnecieut  or  connecting  gyrus.  Turner. 
An  inferior  internal  (untere  innei-o  oder  riinfle,  Su li e i le I Iwgen win- 
dung)  surrounding  the  loner  extremity  of  the  Sssura  jierpendiuu- 
laris  interna.  This  corresponds  irith  the  pli  de  passage  interne 
inf^rieur  of  Gmiiolet -,  gyrus  eunei  of  Kcker.  The  existence  of  a 
pli  de  passage  interne  sup^rieur  is  not  admitted  liy  Bisoholf.  who 
considers  that  this  convolution  is  homologous  with  the  pli  d^  pas- 
sage BUpcrieur  externe.  Ecker  dissents  from  this  view  of  the 
case,  and  the  speaker  had  attempted  to  shoiv  in  a  previous  com* 
munication  (Plis  de  passage  in  the  Primates,  Proo  Aend.  NaU 
Sciences,  Philadelphia,  18T8)  that  at  least  in  certain  cases  BiscbofT 
is  correct.  In  the  ocicipilal  lobe  BischoflT  distinguishes  three  con- 
volution groups,  an  outer  upi>er,  the  80-onlle4l  euuus,  and  two 
lower,  an  internal  superior  (lobulus  lingualis),  and  an  external  in- 
ferior (lobulns  fusiformis).  In  tlie  temporal  lobe  Bitti:lioff  does 
not  dilfer  in  his  divisions  fram  previous  writei-s. 

Tlie  observations  i-eferred  to  at  the  beginning  of  this  commnni- 
Calion  in  reference  to  the  union  of  tlie  central  andSvlvian  flssares 
is  not  in  accui-dance  with  the  views  of  Bischoff,  at  least  iu  the  ab- 
Bolnte  manner  iu  which  he  pro|ioscs  them  ;  and  lliat  lie  considera 
the  pi-cseuce  of  these  tirching  oonvolntions  around  the  ends  of  the 
primai'y  furrows  as  absolutely  essential,  is  shown  by  lii«  criticism 
of  Turner's  observation  referred  to  above,  and  also  of  Dr.  Itol 
leston's  observations  on  the  premier  pli  do  passage.  In  scveu 
8  examined  by  Dr.  Rolleston  in  refcieme  to  ibc  de- 
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December  16. 
The  President,  Dr.  Kuschenberqer,  in  the  chair. 
Fifty-seven  persons  present. 


December  23. 
Tlie  President,  Dr.  Ruscuenberqer,  in  the  chair. 
Seventy-two  persons  present. 


December  30. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
One  hundred  and  ninety  persons  present. 

The  following  reports  were  read  and  referred  to  the  Publication 
Committee : — 
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REPORT  OP  THR  PRESIDEVT  FOR  THE  YEAR 
ENDING  NOVEMBER  30,  1879. 

The  history  of  the  Academy  for  the  year  ending  Nov.  30, 1879, 
is  not  very  remnrkabli-.     It  may  be  briefly  stated. 

The  Academy  offered,  Feb.  1879,  to  receive  on  deposit  the  col- 
lections made  by  the  second  geological  survey  of  tlie  -State  of 
Pennsylvania;  and  anked  the  Legislature  to  appropriate  money 
towards  enlargement  of  the  building  for  the  purpose  of  affordiog 
ample  space  for  tlie  display  of  a  distinct  collection  of  spocimeoB 
illustrative  of  all  departments  of  the  natural  history  of  Pennsyl- 
vania, including  those  of  the  geological  surveys.  It  is  believed 
that  ft  separate  museum  of  the  kind  proposed  would  be  attractive 
and  interesting  to  visitors  generally,  as  well  as  instructive.  It 
would  ultimately  lieeome  an  ubjeclive  representatioD  of  all  Uie 
natural  resources  of  the  State,  and  possibly  suggestive  of  new 
applications  uf  them  in  the  industrial  arts,  and  at  the  same  time 
tend  to  enhance  in  public  estimation  the  value  of  the  study  of  the 
natural  sciences. 

All  the  members  of  the  Legislature  were  invited  to  Wsit  the 
institution  in  the  evening  of  April  25th.  Several  of  those  who 
:nt  at  this  reception  expressed  opinions  favorable  to 
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which  reasons  for  the  appeal  are  stated.  Several  sabscriptions 
have  been  received  and  promised,  making  an  aggregate  of  about 
$3000,  or  about  one-twentieth  of  the  amount  considered  to  be 
necessary. 

The  financial  condition  of  the  Academy  is  fully  stated  in  the 
report  of  the  Treasurer. 

Two  young  men  have  been  recipients  of  the  benefits  of  the 
Jessup  Fund,  one  during  the  entire  year,  and  the  other  for  nine 
months.  The  application  of  this  fund  has  been  so  beneficent  in 
the  past  as  to  suggest  that  additional  scholarships  or  fellowships 
of  the  same  kind  would  contribute  largely  to  the  general  progress 
of  the  natural  sciences  in  this  community. 

The  extent  of  increase  of  the  museum  and  of  the  library,  and 
their  condition,  are  stated  in  the  annual  reports  of  the  curators 
and  the  librarian. 

The  annual  reports  of  the  several  sections  of  the  Academy  in- 
dicate that  they  are  active  and  prosperous. 

The  Biological  and  Microscopical  section  gave  a  public  reception 
on  the  first  Monday  of  April,  and  a  second  on  the  first  Monday 
of  Noveml)er.  The  Entomological  section  participated  in  the  last 
It  is  estimated  that  more  than  two  thousand  ladies  and  gentle- 
men were  present  at  each  reception,  and  all  seemed  pleased. 
Receptions  of  the  kiud  are  believed  to  be  advantageous  to  the 
general  interests  of  the  Sociot}'. 

The  average  attendance  at  the  meetings  has  been  32;  the  most 
numerous,  Feb.  4,  100,  and  the  least,  July  15  and  August  26,  14. 

Although  well  known  to  the  few  old  mcnil)ers  still  living,  it 
may  be  well  on  this  occasion  to  recall  part  of  the  old  story  of  the 
foundation  of  the  Academy. 

All  the  foundera  and  early  members  were  not  at  the  time 
masters,  or  even  advanced  students,  in  any  department  of  natural 
history.  The}'  were,  gcnenilly  speaking,  young  men  whose  liveli- 
hood depended  upon  the  profits  of  their  daily  avoviations — mon 
who,  though  possibly  not  qunlified  to  be  professors,  were  learned 
enough  to  discern  that  the}*  might  lessen  their  own  ignorance  of 
natural  things  by  employing  their  leisure  together,  in  a  joint  way 
to  learn  what  others  alread}'  knew,  and  possibly  add  something 
to  the  common  stock  of  knowledge. 

The  first  formal  meeting  for  organization,  January  25,  1812,  is 
rccordeil  as  a  ^^  meeting  of  gentlemen,  friends  of  science  and  of 


prncecilings  imply  timl  mutual  improvement  wa 
of  the  association. 

For  the  reason  that  the  founders  and  first 
themselves  to  be  leanierB  they  called  tlieir  So 
rocnnitig  a  ecliool,  the  word  being  derived  a< 
grapliers  from  AiaiijfOf.  the  name  of  an  Atlio 
house  WHS  converted  into  a  school  in  wliicli  Pli 

The  general  iKilicy  of  the  organization  ini 
securing  "  the  greatest  gonti  to  the  greatest  nui 
shonld  diecrfully  and  Bincej^ly  co-oiicrate  to  p 
of  the  Society  nccoriling  to  the  ascertained  viei 
March  21,  1812,  tlie  Society  consisted  of  the 
the  minnles  of  the  meeting  of  that  day  tbey  s 
faithful  and  honorable  to  each  other,  and  zcaloi: 
of  science,  such  an  establishment  as  wo  desir 
phee." 

The  qualifications  for  membership  were  fricn 
and  good  moral  reputation  and  nothing  more, 
didates  arc  not  required  to  possess  any  ot 
Memlierahip  of  this  Academy  does  not,  nor  wt 
to,  imply  nnj'  kind  or  degree  of  scientific  attai 
than  mcmljcrship  of  a  building  association  in 
skill  in  any  department  of  construction  or  hons 

There  are  societies  whoso  certifirate  of  metnlx 
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eqoally  entitled,  subject  only  to  such  resttictions  as  were  con- 
sidered necessary  for  their  preservation. 

From  the  formation  of  the  society  to  the  present  time,  its  policy 
has  been  based  on  such  principles,  and  to  those  principles  it  owes 
much  of  its  substantial  prosperity  and  present  condition. 

Original  research  was  not  the  sole  object  of  the  society,  nor  was 
It  ever  designed  that  the  society  should  be  composed  exclusively 
of  masters  in  science,  specialists,  or  experts.  Members  worthy  to 
be  fto  entitled  are  most  desired  and  honored,  most  beneficial  to  the 
Society,  and  most  deserving  to  be  aided  in  all  reasonable  wa^'s. 
In  the  use  of  its  accumulated  means  and  lacilities  of  study,  not  in 
conflict  with  the  rights  which  are  alike  and  equally  common 
to  all  members,  learned  and  unlearned.  No  part  of  the  museum 
or  library  can  be  held  in  reserve  for  the  exclusive  use  of  any  class 
of  specialists. 

The  purposes  of  the  Academy  are,  and  always  have  been  : — 

1st.  To  aid  and  encourage  those  who  may  labor  to  increase 
knowledge  of  natural  objects,  and  of  the  laws  under  which  they 
exist. 

Sd.  To  encourage  and  aid  novitiates  in  natural  science. 

Sd.  To  diffuse  knowledge  resulting  from  original  researches, 
among  the  votaries  of  natural  science  everywhere. 

4th.  To  render  knowledge  of  the  natural  sciences  generally 
attractive  and  interesting  to  the  public. 

The  purpose  first  named,  to  encourage  original  investigations, 
is  manifest  in  the  free  access  to  the  museum  and  library,  given  to 
specialists  who  may  desire  to  use  those  sources  of  information  in 
their  studies,  and  in  the  publication  of  the  results  of  their  labors 
when  desired.  This  sort  of  encouragement  is  not  restricted  to 
ineml)ers  of  the  societ}'.  Publishing  discoveries  made  elsewhere, 
or  by  others  than  members  of  the  Society',  is  no  discredit  to  the 
liberality  of  the  Academ}',  and  is  surely  not  calculated  to  im|)edc 
original  research. 

The  purpose  placed  second,  to  encourage  and  aid  novitiates,  is 
realized  by  instructing  them  individually,  and  ])ointing  out  to 
them  approval  methods  of  study  in  order  that  they  ma}'  become 
qaalifie<l  to  engage  profitably  in  original  investigations.  The 
many  beneficiaries  of  the  Jessuf)  Fund  l)ear  witness  to  the  benefi- 
cent influences  of  the  Academy  under  this  hea<i.  They  com|)ep 
the  institution  for  the  benefits  it  confers  by  the  work  thoy 
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it  under  tho  iliretition  or  the  curators,  and  by  becoming  un 
auspices  practii-al,  working  naturalists. 

The  importance  of  tliis  purpose  lies  in  the  fact  that  ini 
trainiug  &ud  elementary  instruction  are  indispensable 
attainment  of  the  highest  grades  of  learning. 

The  third  named  purpose,  to  diffuse  knowledge,  is  csrr 
by  publishing  a  Journal,  and  the  Proceedings  of  tlie  Ac 
The  Journal  now  consists  of  eight  octavo  and  seven  qusi 
nmes:  the  fonrtli  pnvt  of  the  eighth  volume  is  in  prepa 
The  "  Proceedings  of  the  Academy"  numbers  thirty-one  8 
limes.    During  llie  year  385  pages  have  been  printed. 

The  entomological  section  of  the  Academy  has  published 
the  year,  more  than  two  hundred  pages  of  original  matter, 
iug  from  the  researches  of  members  of  the  section  and 
.Their  printing  has  been  done  by  members  of  the  section 
hall  of  the  Academy. 

It  is  proper  to  mention  in  this  connection,  "The  Xaturi 
tory  of  the  Agricultural  Ant  of  Texas,"  a  monograph 
habits  and  architecture  of  Pogonotnyrmex  barbntus,  by 
Christopher  McCook,  a  member  of  the  society,  which  ha 
issued  with  the  imprint  and  under  the  auspices  of  the  Ao 
It  is  an  octavo  volume  of  310  pages,  illustrated  by   24 

Also  the  "  Manual  of  Conchology,  Structural  and  Systi 
with  illustrations  of  the  species,"  by  George  W.  Tryon,  J 
servalor  of  the  concliological  section  of  the  Academj',  pa' 
by  the  autlior,  and  issued  from  the  Academy.  The  Grst  ' 
red  during  the  year.     It  is  an  octavt 


1879.]  NATURAL  80IEN0ES  OF  PHILADELPHIA.  437 

by  Dr.  Charles  Pickering,  was  published  at  Boston,  in  May,  1879. 
It  18  a  quarto  volume  of  1222  pages.  The  work  is  conspicuous  on 
account  of  the  immense  erudition  and  industry  displayed  by  the 
aathor.  It  will  ever  stand  an  enduring  monument  significant  of 
the  respect  due  to  his  memory. 

This  volume  is  mentioned  here  because  Dr.  Pickering  was  a 
diligent  student  in  the  Academy,  and  served  it  efficiently  and  very 
constantly  during  eleven  years,  from  the  early  part  of  1827  till 
the  middle  of  1838.  His  studies  in  this  Academy  contributed 
largely  to  qualify  him  to  deserve  the  very  high  position  he  at- 
tained in  the  scientifio  world. 

Gratuitous  labor  has  produced  all  the  matter  published  by  the 
Academy  and  its  entomological  section  ;  and  probably  the  autiiors 
of  the  volumes  named  have  little  hope  of  pecuniary  profit  from 
their  work. 

The  fourth  named  purpose :  to  render  knowledge  of  the  natural 
sciences  attractive  and  interesting. 

During  many  3'ears  the  students  of  all  medical  colleges  in  the 
city  have  been  freely  admitted  to  the  museum  on  exhibiting  their 
matriculating  tickets  to  the  Janitor.  Annual  complimentary  tick- 
ets have  been  issued  to  the  teachers  of  the  public  schools,  who  are 
authorized  to  bring  with  them  at  each  visit,  a  limited  number  of 
their  pupils.  The  museum  is  accessible  to  all  persons  every  day 
except  Sunday,  on  the  payment  of  an  admission  fee  of  ten  cents. 
The  amount  received  on  this  account  indicates  that  the  museum 
has  been  visited  by  3540  persons  besides  members  and  those  in- 
troduced by  them. 

Summaries  of  the  proceedings  of  the  Academy  are  published  in 
the  newspapers.     They  are  supposed  to  be  generally  interesting. 

In  the  ways  indicated  the  several  purposes  of  the  institution 
are  carried  out,  it  is  believed,  with  considerable  success. 

The  sections  afford  opportunity  to  those  having  like  pursuits 
and  congenial  tastes  to  work  together,  and  are  useful  in  their  in- 
fluence on  the  general  interests  of  tlic  society.  It  is  not  perceived 
that  they  are  in  any  way  detrimental  to  scientific  progress. 

The  by-law  of  May,  1876,  which  authorizes  the  appointment  of 
professors  is  inoperative,  because  the  endowments  for  their  su])- 
port,  wliich  were  hoped  for  at  tlie  time,  have  not  been  made,  and 
because  candidates  have  not  applied  for  the  positions. 

In  spite  of  the  lack  of  professors,  the  Academy  is  reasonably 
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pro8|H?i-nus<.  It  is  free  Trom  debt.  It  baa  a  sulistftntial  borne  ac 
Innil  eiioii^rli  upon  whkh  to  extend  it.  It  baa  a  large  and  exw 
lent  librai-y  adapted  to  its  purposes,  and  large  collections  of  nat 
val  objects,  many  of  nliieh  have  not  been  stiiilied.  It  in  coojc 
tit  red  t  bat  the  llbrni-y  and  museum  cannot  be  duplicated  »t  tb 
time  by  tbo  espenditiire  of  half  a  million  of  dollars. 

Among  its  members  are  some  nlio  are  conspicuous  for  att»i 
men ts,  and  for  the  discoveries  tbey  have  made;  many  who  a 
Bkilfid  specialists,  and  very  many  more  who  arc  availing  tbei 
selves  so  diligently  of  the  facilities  wliicb  the  Academy  affon 
that  there  is  ground  to  Impe  Ibat  when  those  who  are  now  held 
tbc  highest  estimation  shall  have  passed  away,  their  places  w 
be  filled  by  men  as  great  or  even  greater  than  they  are  now  I 
lievnl  to  be. 

Notwithstanding  tbc  general  character  of  its  memliersliip,  ai 
the  unpretentious  methods  and  policy  which  it  has  followed  in  t 
past,  there  are  associated  with  the  Academy  some  among  tho 
who  have  died,  whose  names  are  widely  known  and  respected  i 
account  of  the  positions  tlicy  attained  in  science.  We  may  naii 
for  examples,  Charles  L.  Hona)iarte,  John  Oassin,  Edward  Hi 
lowell,  Wro.  M.  Oahb,  Richard  Harlan,  Charles  A.  Lcsetir,  Jam 
Ailken  Meigs,  Samuel  George  Morton,  Thomas  Xuttall,  Oeor] 
Ord,  Charles  Pickering,  Thomas  Say,  and  Gerard  Troost ;  ai 
Others  might  be  added  who  in  their  day  were  worthy  and  res|iect< 
on  account  of  their  attainments,  and  their  contributions  to  scie 
tide  progress. 

subatantiftl  reason  to  mourn  now  on  nci'OLint  of  tl 
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The  names  of  nineteen  members  and  three  correspondents  who 
have  died  during  the  year,  have  been  recorded  in  the  Proceedings 
under  the  date  of  announcement. 

Twenty-two  papers  have  been  presented  for  publication,  as  fol- 
lows: John  A.  Ryder,  4  ;  H.  C.  Chapman,  3  :  Angelo  Ileilprin,  3; 
J.  B.  Ellis,  2 ;  J.  S.  Kingsley,  2  ;  Andrew  Garrett,  2 ;  W.  N.  Lock- 
ington,  2;  Wm.  G.  Binney,  1 ;  Dr.  H.  Bergh,  of  Copenhagen,  I; 
Edw.  D.  Cope,  1 ;  Chas.  Wachsmuth,  and  Frank  Springer,  1.  The 
Publication  Committee  has  reported  in  favor  of  the  publication 
of  all  these  in  the  Proceedings. 

One  hundred  and  ninety-four  pages  of  the  Proceedings  for  1878 
and  one  hundred  and  ninety-one  pages  of  the  volume  for  1879  have 
been  printed  during  the  year.  The  current  volume  will  bo  illus- 
trated by  seventeen  plates. 

Verbal  communications  have  been  made  by  Messrs.  Leidy, 
Meehan,  Ford,  Rj'der,  Koenig,  Kell}',  Ashburuer,  Potts,  Horn, 
Evarts,  Chapman,  McCook,  Kenderdine,  A.  J.  Parker,  Goldsmith, 
Hunt,  Martindale,  Canby,Rothrock,  Warder,  Porter,  Foote,  Cope, 
Pierce,  Willcox,  Dercum,  Redfleld,  Barbeck,  Brinton. 

At  the  meeting  held  March  25th,  Prof.  Edw.  D.  Cope  was  elected 

to  fill  a  vacancy  in  the  Council  caused  by  the  death  of  Dr.  J.  H. 

McQuillen. 

Edw.  J.  Nolan, 

Recording  Secretary. 

REPORT  OF  THE  CORRESPONDING  SECRETARY. 

The  Corresponding  Secretary  presents  herewith  the  report  of 
matters  pertaining  to  his  office  during  the  year  ending  Nov.  30. 

There  have  been  eight  Correspondents  elected  by  the  Academy, 
all  of  whom  have  been  notified. 

The  correspondence  received  during  the  year  has  been,  for  the 
most  part,  that  transmitting  the  publications  of  corresponding 
societies  or  other  organizations,  and  from  Correspondents  acknowl- 
edging their  election.  Those  letters  requiring  an  answer  have  re- 
ceived proi>er  attention. 

The  letters  written  have  been  in  great  part  acknowledgments 
of  donations  to  the  Museum.  These  letters,  numbering  177,  cover 
a  much  greater  number  of  donations. 

Respectfully  submitted, 

Geo.  H.  Uorn,  M.D., 

Corresponding  Secretary. 
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lets  having  been  added  to  the  entries  made  last  year.  The  cata- 
logues of  the  books  on  helwinthology,  ichthyology,  and  herpetology 
have  also  been  finished,  leaving  onl}^  those  on  anthropology  and 
mineralogy  to  be  yet  entered.  In  addition  to  the  books  catalogued, 
there  are  in  the  library  a  large  number  of  literary,  artistic,  and 
historical  works  to  which  I  have  before  called  attention  for  the 
purpose  of  recommending  that  they  be  sold,  and  the  funds  applied 
to  the  purchase  of  books  more  specially  useful  to  the  society.  In 
the  hope  that  this  disposition  may  be  made  of  these  works,  it  is 
not  the  intention  at  present  to  extend  the  card  entries  to  these 
departments,  so  that  the  catalogue  will  probably  be  completed 
early  next  year. 

Constant  effort  has  been  made  to  complete,  as  far  as  possible, 
the  sets  of  periodicals  in  the  library,  and  to  add  those  not  yet  in 
the  possession  of  the  Academy.  This  work  will  be  materially 
forwarded  by  the  issue  of  Mr.  Scudder's  invaluable  Catalogue  of 
Scientific  Serials,  which  furnishes  a  means  not  before  at  hand  of 
determining  our  deficiencies. 

For  the  amounts  expended  on  the  purchase  of  books  reference 
is  made  to  the  report  of  the  Treasurer.  The  accompanying  list 
of  additions  made  during  the  year  indicates,  as  heretofore,  that 
for  the  most  valuable  items,  apart  from  our  exchanges,  we  arc 
dependent  upon  the  I.  Y.  Williamson  Fund. 

All  of  which  is  respectfully  submitted, 

Edw.  J.  Nolan, 

Librarian, 


llErORT  OF  THE  CURATORS. 

The  Curators  report  that  during  the  year  all  the  various  col- 
lections of  the  Museum  have  been  carefully  inspected  and  cared 
for,  and  that  tliey  are  all  in  good  condition.  A  violent  storm, 
which  caused  considerable  destruction  of  glass  and  flooding  of 
rain,  wetted  some  parts  of  the  collections,  but  the  objects  were 
speedil}'  dried,  so  that  little  serious  damage  resulted,  except  the 
loss  of  several  specimens  of  ecliinoderms.  Mr.  J.  A.  Ryder  has 
been  continuously  engaged  in  identifying,  arranging,  and  label- 
ing the  collection  of  fishes.  There  liave  been  identified  upwards 
of  700  species  of  325  genera.  The  Bonaparte  collection  of  fishes, 
Gonsidering  the  time  it  has  been  preservedi  it  Ip  >ndition. 
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Mr.  Spencer  Tiottci-  has  also  been  engaged  i 
of  the  birds. 

■    The  collection  of  vertebrate  fossils  from  the  New  Jersev  cretiM- 1 
0118  and  tertiary  marls,  wliich  are  very  liable  to  decoin|K)sitiou  fru* 
exposure  to  the  air,  have  been  treated  so  as  to  preserve  them.ui 
they  have  been  arranged  and  labeled. 

Most  of   the  s[>eciuiens  received  during  the  year  have  ti 
placed  in  their  proper  positions  in  the  various  collcctioi 

The  most  important  addition  to  the  Mnsenm  during  the  ra 
consists  of  tlie  Arehffiological  collection  belonging  to  tile  Ameri- 
can Pliilosophical  Society,  deposited  with  the  Academy  hy  rew- 
lution  of  Nov.  16,  181 1.  The  collection  mainly  consisU  of  lb 
Poinsett  collection  of  Mexican  antiquities  and  many  Peruviu 
and  other  American  antiquities.  The  Academy  is  indebt«i|  lo 
Mr.  William  S.  Vaux,  for  defraying  llie  expense  of  adapting  ou 
of  the  entresol  rooms  to  the  proper  exhibition  of  the  collectioo. 

The  contributions  in  the  various  departments  dnring  tbo  yttr, 
excepting  those  reported  on  by  some  of  the  special  seetioua,  »it 
as  follow: — 

Mammals. — Five  skeletons:  Tapiras  indicun,  Auchenia,  th'»- 
tyles.  Sun,  and  PliaKcolomyi,  presented  by  Dr.  H.  0.  Chapmaa.  Seal 
canght  oS  Marcus  Hook,  Levi  Cromwell.  Skeleton  of  a  utin 
of  the  Chatham  Islands,  W.  H.  Ran.  Young  Chimpanzee,  rhil*. 
Zool.  Society.     Red    Fox,   Harford  Co.,  Md.,   I;   C.  MartiudaJ*. 
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ciety.  Orthagoriscus  mola^  Atlantic  City,  N.  J.,  J.  L.  Howard. 
Lophivs  americanus^  Atlantic  City,  N.  J.,  S.  D.  Button.  Erabryo 
of  Ray,  Dr.  H.  C.  Evarts. 

Arliculaies.  —  Artemia  fertilis^  Limnadia  comphximanxis^ 
Streptocephalua  watsoni^  and  Branchinectes  color adensis^  pre- 
sented by  Dr.  A.  S.  Packard.  Streptocephalns  sealii^  Woodbury, 
N.  J.,  W.  P.  Seal.  Chirocephalus  holmani^  Woodbury,  X.  J., 
Messrs.  Seal  and  Ilolman.  PalinuruH  vulgaris^  Medt.,  John  Ford. 
Euhranchipus  vernalis^  Long  Island,  F.  Gissler.  Two  crusta- 
cean parasites  and  two  worms,  from  Orthagoriscus^  J.  L.  Howard. 
Polyxenes  fasciculatus^  Fairraount,  J.  A.  Ryder.  Mygale  hentzii^ 
Buthvs^  MantiSj  Cryptoglossa  verrucosa^  Eleodes  armata^  Sco- 
lopendra^  Ft.  Yuma,  Cal.,  Dr.  Joseph  K.  Corson,  U.  S.  A.  Zu- 
canntt  elephas^  Swedesboro,  N.  J.,  Ricliard  French.  Platylepaa 
decorata^  Hernando  Co.,  Fla.,  Jos.  Willcox.  Nests  of  tiie  Honey 
Ant,  Myrmecocystis,  Colorado,  Rev.  H.  C.  McCook.  Three  in- 
sects mounted  in  soluble  glass,  and  cocoons  and  raw  silk  of  the 
silk- worm.  Dr.  S.  Chamberlain. 

Radiates  and  Protozoans, — A  small  collection  from  Mt.  Desert, 
Me.,  presented  by  Dr.  H.  C.  Chapman.  Sertularia  argentea^ 
Horing-sponge  in  the  shell  of  the  oyster ;  Pterogorgia  setosa^  W.  I., 
and  Dorividaris  papillala^  Medt.,  John  Ford.  Penella  pilosa^ 
with  attached  Conchoderma^  J.  L.  Howard.  Spongilla  lavuMris 
and  Pectinalella  magnifica,  Woodbury,  N.  J.,  W.  P.  Seal.  Oris- 
tatella  idae^  Fair  mount.  Dr.  Jos.  Leidy. 

Fossils, — Fossil  fishes,  and  bones  of  Uintathcrium^  Palaeosyops^ 
and  Crocodile,  Oreen  R.,  Wyoming,  presented  by  Dr.  H.  C.  Chap- 
man. Fragments  of  jaws  with  molars  of  Rangifer  caribou^  from 
the  loess  of  Muscatine,  Iowa,  Prof.  F.  M.  Witter.  Foot-prints  of 
Anthracopus  ellangowensis^  Ellangowan  Colliery,  Mahanoy,  Pa., 
W.  D.  U.  Mason,  through  W.  Lorenz.  Rones  of  Gavial,  miocene, 
N.  J.,  and  two  coal  fossils,  Lepidostrobus^  Carbondale,  Pa.,  Dr. 
Jos.  Leidy.  Tooth  of  Carcharodon  megalodon^  picked  upon  the 
shore  of  Atlantic  City,  N.  J.,  E.  Lippincott.  Fragment  of  bone, 
Vlncenttown  marl,  ^.  J.,  Col.  T.  M.  Bryan.  Trilobite,  T.  A.  Con- 
rad. Maclurea^  carboniferous  limestone,  Upton,  Franklin  Co., 
Pa.,  Annie  Ryder.  Casts  of  skull  and  jaw  of  Acotherulum  satiirn- 
inum^  Phosphate  beds  of  Jersey,  Prof.  Paul  Oervais.  Ramus  of 
lower  jaw  and  portion  of  tibia  of  Mastodon  andium^  S.  A.,  de- 
posited by  Dr.  I.  C.  Coates.    Tooth  of  Mosasaurus^  Chalk  of 
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Meudon,  France,  Leucociacus  papyraceous,  Protomyia  macroct- 
phala,  and  Micropsalis  papt/racea,  miocene  of  Rott,  Dear  Bona, 
purcliaeed. 

Ethnological  and  Miscellaneous.— 'Secklace  witli  ornameot,  two 
carved  gourd  vessels,  bows  and  arrows,  blow-gun,  spears,  from 
Costa  Kica  and  California,  collected  by  the  late  Wm.  M.  Gabb, 
together  with  a  portrait  of  the  latter,  presented  by  Mrs.  C.  U. 
Gabb.  Fire-stick  of  Digger  Indians,  Sacramento  R.,  Cal.,  W.  C. 
Desmond.  Indian  stone-pipe,  Bedford  Co.,  Fa.,  E.  Draper.  Cloth 
made  from  Yucca  fibre,  Mexico,  Dr.  C.  C.  Parry.  Fragments  of 
steatite  vessels  from  an  ancient  steatite  quarry.  Rock  Creek,  near 
Washington,  D.C.,  W.  J.  Khees.  Stouc  mortar,  East  Tenaess««, 
A.  D.  Trimble.  Stone  implement,  Hernando  Co.,  Fla.,  Jos.  Will, 
cox.  Copper  bracelet,  Thebes,  C,  F.  Parker.  Stone  carving,  Care 
Temple  of  Elephanta,  and  sandals  of  the  Arabs  of  Muscat,  Dr. 
Kuachenberger.  Five  stone  axes,  Pa.;  three  ditto,  N.  J.;  one 
ditto,  with  terra-cotta  pot  and  bowl  from  a  mound,  New  Madrid, 
Mo.;  stone  scrapers  and  chips,  Wyoming  Ty.,  in  exchange,  froB 
Dr.  Leidy. 

Respectfully  submitted  by  the  Curators, 

Joseph  Leidy,  Chairman. 


REPORT  OP  BIOLOGICAL  AND  MICROSCOPICAL 
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Auditors        ....     Dr.  George  Dixon, 

Charles  P.  Perot, 
S.  Fisher  Corlies, 

CommiUee  of  Curators        .     Dr.  J.  Gibbons  Hunt, 

Charles  Zentm^jer, 
Jacob  Binder, 

Committee  on  Business        .     Cliarles  P.  Perot, 

Cliarlcs  Zcntmayer, 
Dr.  Charles  Turnbull. 

RoBT.  J.  Hess, 

Recorder. 


REPORT  OF  THE  CONCHOLOGICAL  SECTION. 

The  Recorder  of  the  Conchological  Section  respectfully  reports 
that  during  1879  papers  have  boon  accepted  and  published  in  the 
Academy's  Proceedings  aggregating  90  pages,  hy  authors  as  fol- 
lows:— 

W.  O.  Binnoy,  1  papje.  Angelo  Heilprin,  6  pages. 

Andrew  Garrett,  14  pages.         R.  E.  C.  Stearns,  7  pages. 
Dr.  R.  Bergh,  62  pages. 

On  the  Cth  of  last  January  the  Section  met  with  a  severe  loss 
in  the  death  of  the  Rev.  E.  R,  Beadle. 

From  its  formation  to  the  time  of  his  death  Dr.  Beadle  was  the 
Becretary  of  the  Conchological  Section,  and  his  ability  and  ex- 
tended acquaintance  among  scientists  both  at  home  and  abroad 
went  far  towards  making  it  a  success.  His  loss  will  be  deeply 
felt  by  many  who,  in  common  with  ourselves,  have  been  richly 
benefited  by  his  acquaintance  and  influence. 

The  Conservator,  Mr.  (ieorge  W.  Tr3'on,  Jr.,  reports  that,  dur- 
ing the  year  ending  December  1,2750  trays,  containing  11,895 
specimens  of  shells  and  molluKks,  have  been  determined,  labelled, 
mounted,  and  plnced  in  the  collection.  The  most  of  these  belong 
to  the  Swift  Collection,  the  arrangement  of  which,  after  three 
years'  labor,  is  now  completed.  The  Swift  Cabinet  was  given  to 
the  Academy  upon  con<lition  that  it  should  not  be  incorporated 
with  the  general  collection,  and  this  condition  is  complied  with  by 
placing  the  s|)ecimcns  in  drawers  protected  by  glass  tops,  and 
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placed  nnilyr  the  con'osponding  genera  eontninetl  in  tlio  table 
casGs.  It  is  pi-oiiosed  to  appropriattly  letter  the  fronts  of  lh*ie 
drawers,  and  tlieu  unlock  tliem  so  that  they  miiy  t)e  opened  by  the 
puhlic.  The  Swift  Culleclion  ie  rich  in  West  Indian  shells,  and 
imrtieutarly  aoin  terrestrial  species:  it  comprises  7058  tr3y8,c'>n- 
taining  30,384  specimens.  Mr.  W.  0.  Uinney  baa  frequently 
favored  ns  with  specimens  of  rare  American  terrestrial  mollusks 
during  the  year,  so  as  to  nearly  eoinplcte  our  series  of  these  shells. 
Dr.  W.  D.  Hartman,  of  Westchester,  who  is  preparing  for  pulili- 
cation  a  revision  of  the  Partulidffi,  Las  carefully  examined  our 
collection  of  these  perplexing  shells,  and  added  a  niiml>cr  of  spe- 
cies. We  are  indebted  to  Dr.  J.  J,  Brown  for  a  good  eollccttoD 
of  marine  shells  from  the  Bahama  Islands,  and  to  Mr.  Heory 
Yendryes  for  a  fine  scries  of  Jamaica  Miocene  shells.  A  typical 
suite  of  the  land  shells  collected  hy  the  late  Wm-  M.  Gabb  in 
Costa  Uiea  is  among  the  important  additions  to  our  Museum  dur- 
ing the  year.  A  detailed  list  of  donations  is  annexed  to  this 
report. 

The  Section  is  again  greatly  indebted  to  Mr.  Charles  F.  Parker 
for  valuable  assistance  in  preparing  specimens  for  exhibition,  the 
whole  of  the  additions. to  the  cal>inet  during  the  year  having  beeo 
mounted  on  tablets,  and  placed  on  appropriate  paper  trays  hy 
him.  We  are  also  much  indebted  to  Mr.  John  Foi-d  for  preparing 
sections  of  shells  for  the  purpose  of  showing  their  internal  form. 
It  is  proposed  to  exhibit  a  section  of  a  characteristic  form  in  «&cb 
genus,  and  Mr.  Ford  has  kindly    undertaken  to  prepare    ihem 
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The  following  arc  the  additions  to  tlie  Conehological  Cabinet 
received  during  1879: — 

Binney,  Wm.  G.  .  Byfhinia  tentaculata^  from  Champlain  Canal, 
W.  Tro}',  New  York;  Unio  hcierodon^  Mixville^  Conn.; 
Sphaerium  rhomboid eiivi^  Helix  Bugeli^  and  H.  Andrewai^ 
Roan  Mt.,  N.  C;  H.  globulus^  IL  vernicosa^  and  //.  rari' 
plicata^  Cape  Town,  S.  Africa;  H.  oppilata  and  H.  Jh((fo- 
mana^  Mexico;  20  8|)ccies  N.  Am.  Helices,  new  to  the  col- 
lection; Jiuliwim  Natalenitii<^  Cape  Town;  Urocyrlua  and 
Veronicella^  from  Mozambique;  Simpidopsis  rorrugatus 
and  jaws  and  tongues  of  AnipuUaria  iwceus^  Trinidad;  Vi- 
irina  lalisaima^  Onchtdella  Carpenieri. 

Bland,  Thomas.  3  species  of  land  shells  from  Curagoa;  7  species 
marine  shells  from  the  tertiary  of  Jamaica. 

Brown,  Dr.  J.  J.  CO  species  marine  shells,  mostly  collected  by 
him  at  the  Bahama  Islands. 

Calkins,  W.  W.     Cylindrella  Guigonana^  Haiti. 

De  Tarr  and  Beecher.     Planorbia  costatuH^  tj'pes. 

Fisher,  Dr.  Jas.  L.  ( Nagasaki).    SoleteUina  Bnddinghau»iu  Japan. 

Ford,  John.  Beautifully  prepared  sections  of  Naidilus  Ponipiliitu^ 
and  of  32  prosobranchiate  Gastoropod  sIjcIIs  ;  Helix  triden- 
tataj  H,  aliernata^  and  //.  albolabrii<^  from  Tiiree  SiatiM's' 
Islands,  Niagara  Falls;  Crepidula  fornicata^  C,  unguis 
formii^^  Anomia  ephippiam^  Sandy  Hook,  N.  J. 

Gabb,  Wm.  M.  43  species  (numerous  specimens)  terrestrial  and 
fluviatile  sliells,  principally  types  of  species  recently  de- 
scribed by  Messrs.  G.  F.  Augas  and  W.  G.  Binney.  Col- 
lected by  Mr.  Gabb  in  Costa  Rica. 

Uartman,  Dr.  W.  D.  Partula  recta  and  bi color ;  10  species  (49 
specimens)  of  Partula;  Unio  from  Japan,  and  Cardium^ 
nov.  sp.  from  Viti  Isles. 

Jones,  Dr.  \V.  II.    Mollusks  dredged  by  him  at  Havre,  France,  etc. 

Lea,  Dr.  Isaac.     Unio  fnvinenniH  and  U.  differtuA^  Lea. 

Lewis,  Dr.  James.     Ihjthinia  tentacidatn ,  Oswego,  New  York. 

Lcidy,  Dr.  Joseph.  Mnclra  soZtWtKKt'ma,  abnormal  growth,  Brigan- 
tine  Beach,  N.  J. 

Mactier,  W.  L.     Lacuna  divaricata^  Nantucket. 

Mickleborough,  John.  A  collection  of  Silurian  fossil  shells  from 
the  Cincinnati  Group,  Cincinnati,  Ohio. 

Munroe,  Prof.'C.  E.     5  species  of  Eocene  shells,  from  Marylami. 


443 


t   TRS   ACADBMV   OP 


[ISltt. 


Peale,  Titian  R.     Limax  maximus.  New  York  City. 
Pike,  Prof.  J.  W.     Silurian  slieils,  from  Riclimond,  Ind. 
Shatfer,  Miss  M.    Loligo  Peaiei,  Trom  a  black  R&h  caugbt  in  Del** 

ware  Bay. 
Stcarnt),  11.  E.  C.     12  species  land  &nd  marine  shells,  Trom  C'ali- 

fni-nia  and  Jajiati. 
Siein,  Frederick.     Goniobanin  papulosa,  from  Floriila. 
Tryon.Geo.  W-.-Ir.    137  8|wcie8  of  ten-estrial  moUiisks  (of  which 

10  are  new  to  tlie  eoUectioii),  collected  by  Andrew  Qarrett 

in  llie  islflDds  of  Central  Polynesia 
Vendryes,  Henry.     Kingston,  Jamaica.     A  typical  collection  ot 

88  Epecies  of  Miocene  shells,  from  the  island  of  Jamaica. 
Webb,  H.  W.     IS  specimens  (5.5  species)  of  terrestrial  mollusks, 

from  Balsas,  Valley  of  Marauon,  Peru, 


REPORT  OF  TUE  ENTOMOLOGICAL  SECTION. 


Tlie  Section  reports  that  its  meetings  have  been  regnlarly  hdd 
during  the  past  year  on  the  second  Friday  evening  of  encli  month 
excepting  in  July  and  August.  In  December  the  meeting  taken 
place  immediately  after  that  of  the  American  Entomolog'ickl 
Society  on  the  second  Wednesday  evening. 

The  membership  is  now  thirty,  having  been  increased  during 
the  year  by  the  admission  of  Geo.  B.  Cresson. 

The  average  attendance  al  the  meetings  lias  been  six. 

At  nil  of  the   meetings  scicntinc  communications   have  been 
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United  States,"  "Synopsis  of  the  Nitidulidje  of  the  United 
States,"  "  Notes  on  the  Mvcteridfle  and  other  Heteromera  of  the 
United  States,"  by  George  H.  Horn,  M.D. 

The  foregoing  have  been  published  as  part  of  the  Transactions 
of  the  American  Entomological  Society,  and  together  with  papers 
published  during  December  of  last  year,  amount  to  one  hundred 
and  seventy-three  pages  with  one  plate. 

In  addition  to  the  above  the  following  papers  have  been  ac- 
cepted for  publication,  and  will  form  part  of  Volume  VIII.  of  the 
Transactions:  "Descriptions  of  new  sp>ecies  of  North  American 
Hymenoptera,"  "  Catalogue  of  North  American  TenthridinidaB 
and  Uroceridie,"  by  E.  T.  Cresson ;  "  Notes  on  the  Asaphes  of 
Boreal  America,"  "Revision  of  the  Dascyllidse  of  the  United 
States,"  "  Contributions  to  the  Coleopterology  of  the  United 
States,"  by  George  H.  Horn,  M.D.;  "Short  Studies  on  North 
American  Coleoptera,"  by  J.  L.  LeConte,  M.D. 

With  the  beginning  of  the  year  the  Section  has  published  the 
"  Proceedings  of  the  montiily  meetings  of  the  Entomological  Sec- 
tion of  the  Academy  of  Natural  Sciences,"  in  which  are  contained 
a  reconl  of  the  doings  of  the  Section  witli  the  shorter  papers  and 
verbal  communications  from  the  members,  and  a  list  of  all  publi- 
cations received  in  exchange,  by  purchase  or  from  the  autiiors. 

The  total  publications  excluding  Index  are — 

Transactions  of  the  American  Entomological  Society  .  173  pp. 
Proceedings  of  the  Section 34  ])p. 

Giving  a  total  of        207  pp. 

By  the  invitation  of  the  Biological  and  Microscopical  Section, 
the  Entomological  Section  joined  with  tiiem  on  the  occasion  of 
their  last  reception  in  the  endeavor  to  make  the  resources  of  the 
Academy  more  widely  known,  and  the  exiiibition  more  varied 
and  entertaining  to  those  who  favored  us  with  a  visit.  The 
crowdeil  rooms  and  the  interest  shown  by  our  visitors  spoke 
well  not  only  for  the  grand  microscopical  display,  but  also  for  our 
more  modest  exhibit. 

During  the  year  the  collections  have  been  carefully  examined 
several  times  thoroughly  by  the  Conservator  and  by  the  members 
wliile  using  them.  They  are  reported  in  good  order.  Very  few 
additions  have  l)een  made. 
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At  tlie  atiniinl  mectinj;  iii  PeL-eraber,  tlic  rollowing  ofBcera  iror* 
elected  to  §erve  during  ISsO:— 

Dirert'ir John  L,  Leconte,  M.D. 

Vice-mrevtor       ....     Oea  H.  Horn,  M.U. 

Jlgrorder Jaa.  H    Riditigs. 

Treaoin-er E.  T.  Crosson. 


PMiraliun  Cm. 


All  of  wliict.  i 


resiieclftilly  siil 
Geo.  II.  II(jb: 


.     Geo,  B.  CresBon. 
,     Oto.  H.  Horn,M.D., 
Satnupl  Lenis,  .M.I>. 

iiilted, 

,  M.D.,  Vice-Director, 

for  the  Beeuider. 


RErOKT  Of  THE  BOTANICAL  SECTION. 

The  Vice-Direutorof  the  Botanicnl  Section  lias  much  pleasure  in 
reporting  to  the  AcRilcmy  tlie  satiBrnctory  progrens  it  lins  mad* 
(luring  the  past  year.  The  Scutiuti  now  cousi&ta  of  tliirly-ftTe 
nieinbi^rs,  and  the  meetings  held  every  mouth,  except  August  aiwl 
September,  have  been  well  attended.  At  these  meetings  many 
new  and  valuable  facts  in  relation  to  our  local  flora,  hb  wt^lt  as  to 
tlio  science  of  Botany  in  general,  have  been  contributed  by  manjr 
of  the  members.  Of  tlie  papers  read  before  the  meetings  one  bjr 
Mr.  Ellis,  of  Ni'wfleld.  New  .lorBoy,  and  one  by  Prof<?sM>r  Asa 
Grj 


1879.]  NATURAL  SGIEN0E8  OF   PHILADELPHIA.  451 

The  work  of  revising  the  various  families  so  as  to  bring  the 
noinenclature  in  accorci  with  modern  views,  and  which  in  former 
reports  it  was  believed  could  scarcely  be  accomplished  without 
the  employment  of  experts  to  he  especially  engaged  for  the  pur- 
|>ose,  still  remains  to  be  done — but  the  voluntary  labors  of  several 
distinguished  botanists  have  aided  us  the  past  year  to  a  good  be- 
ginning for  even  this  herculean  task,  and  we  may  hope  that  it 
will  not  be  very  long  before  the  whole  is  treated  in  the  same  way. 

It  is  no  derogation  to  the  assistance  we  have  received  from 
many  members  and  friends  to  say  that  much  of  the  excellent  pro- 
gress made  is  due  to  the  energy  of  our  Conservator  Mr.  John  H. 
Red  field,  whose  report  in  detail  has  been  adopted  by  the  Section 
as  part  of  this  report. 

Thomas  Meehan, 

Vice- Director. 

The  Conservator  reports  that  the  work  of  the  past  year  has 
been  mainly  directed  to  the  improvement  of  the  condition  of  the 
Academy's  valuable  Herbarium,  and  this  labor  has  been  interrupted 
only  by  the  necessar}'  care  and  attention  bestowed  upon  the  con- 
stant new  accessions  to  its  stores. 

The  order- tablets  and  genus  lists  for  the  North  American  Ilcrba- 
riam  have  l)een  completed. 

Mr.  Isaac  C.  Martindale  has  carefully  elaborated  and  catalogued 
the  species  of  Clematis,  Anemone,  and  one  or  two  other  allied 
genera,  both  in  the  general  and  in  the  North  American  depart- 
ments, a  tedious  and  difficult  labor  which  has  revealed  both  the 
extent  and  the  weaknesses  of  our  collection.  Mi.  Charles  F.  Par- 
ker has  also  neatly  mounted  these  species,  and  the  work  of  these 
two  gentlemen,  while  only  the  beginning  of  a  gigantic  task,  is  a 
model  for  future  workers. 

Dr.  Asa  Gray,  of  Cambridge,  has  during  the  year  revised  for  us 
some  of  the  most  perplexing  of  the  genera  of  the  North  American 
Composite,  such  as  Yernonia,  Solidago,  Chrysopsis,  etc.,  and  Mr. 
Parker  is  securing  to  us  the  result  of  tiiis  labor,  by  mounting  the 
plants  (with  Dr.  Oray's  notes  affixed)  as  fast  as  elaborated. 

Mr.  Bebb,  who,  in  1878,  worked  out  for  us  the  willows  of  our 
North  American  Herbarium,  has  this  year  performed  a  similar 
service  upon  those  of  the  general  Herbarium,  with  infinite  addition 
to  their  scientific  value. 
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Mr.  F.  L.  Scribner  has  continued  his  careful  and  Bcnitinizing 
work  upon  our  grnsses,  mounting  them  an  he  progreaees,  and  we 
may  expect  an  early  completion  of  bo  much  of  the  work  ail  relate! 
to  the  North  American  Herbarium. 

The  Conservator  has  mounted  and  ticketed  that  portion  of  the 
North  American  Herbarium  wbicit  extends  from  the  Order  Good- 
eniaceve  to  Order  Oentianacen;  inclusive,  and  hopes  to  continue 
the  work. 

The  accessions  to  our  collection  have  been  constant,  cxtenaive, 
and  vntuable.  The  number  of  species  received  during  the  year 
has  been  2181,  of  which  a  good  proportion  were  new  to  our  shelves. 
All  tliesG  have  lieen  carefully  poisoned,  labeled,  moiiiited,  and 
distributed  in  tlie  proper  iirders,  Mr.  C.  F.  Parker  has  l»ecn  of 
most  essential  service  in  this  work,  giving  us  many  hours  of  labor 
over  and  above  his  engagements  with  the  Academy. 

Among  the  valuable  additions  of  the  year  may  be  specially 
mentioned  623  species  of  Florida  plants,  embracing  many  new 
and  rare  species,  collected  by  Dr.  A.  P.  Garber,  of  Columbia,  P*^ 
and  by  liim  generously  presented  to  the  Academy;  and  many 
hundreds  of  rare  plants  from  Northern  and  Central  Asia,  North- 
ern,  Soutliern,  and  Central  Africa,  Borneo,  Kcrguclen  Land. 
Polynesia,  California,  Oregon,  etc,  presented  by  Dr.  Asa  Gray, 
of  Cambridge,  Mass. 

A  complete  list  of  the  donations  during  the  year  is  npi>eiided 
to  the  report  now  resiwctfully  submitted. 

John  II.  Rbsfield, 
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Dr.  Asa  Gray;  60  species  plants,  collected  by  Hooker  and 
Ball  in  Marocco  in  1871 ;  22  species  from  Southern  Europe; 
55  species  of  Carices  from  Sweden  and  Lapland,  and  3  spe- 
cies North  American  plants. 

Dr.  A.  r.  Garber,  Columbia,  Pa. ;  555  species  of  plants  col- 
lected by  him  mostly  near  Manatee,  Florida. 

John  H.  Redfield;  102  species  European  plants,  mostly  from 
Buda-Pesth,  Hungary ;  also  Aspleniuvi  mucronalum^  from 
Tijuca,  Brazil. 

Thomas  Meehan ;  Yiola  Beckwithii,  collected  in  Wasliington 
Territory,  by  Mrs.  F.  E.  Putuam. 

Dr.  J.  A.  Warder,  Cincinnati,  0. ;  sections  of  wood  of  Catalpa 
bignonioideH^  variety  speciosa. 
May.  Dr.  Asa  Gray;  49  species  plants,  collected  in  Kerguelan 
Land,  by  J.  H.  Kidder,  of  British  Transit  Expedition,  and 
73  species  collected  mostly  in  Northern  Borneo,  by  F.  W. 
Burbridge. 

John  II.  Redfield;  29  species  of  plants,  collected  by  Dr.  C.  C. 
Parry  and  Dr.  E.  Palmer,  chiefly  in  the  region  of  San  Luis 
Potosi,  Mexico,  in  1878. 

Dr.  C.  C.  Parry,  of  Davenport,  la.;  part  of  a  saddle-cloth  in 
common  use  in  Mexico,  made  from  the  fibre  of  Yucca. 

Wm.  M.  Canby ;  Shortia  galicifolia^  collected  by  M.  E.  Hyams, 
in  McDowell  Co.,  N.  C;  also  Baptisia  sulphurea^  from 
liimestoue  Gap,  Indian  Territory,  collected  by  0.  D.  Butler. 

Isaac  C.  Martindalc;   Ellis's  2d  Century  of  North  American 
Fungi,  being  100  species  of  Fungi,  neatly  mounted  in  book 
form. 
June.    Miss  £.  S.  Boyd ;  37  species  ferns  from  Sandwich  Islands- 
George  E.  Davenport,  Boston,  Mass. ;  5  species  ferns,  from 
Florida. 

Wm.  M.  Canby;  2  species  California  ferns,  new  to  the  col- 
lection. 

Ashmead  Bros.,  Jacksonville,  Fla.,  through  Dr.  G.  II.  Horn  ; 
Sarracenia  variolaris^  Mx.,  from  Florida. 

A.  L.  Siler,  of  Osmer,  Utah  ;  Cones  of  Abies  Eivjelmanni^ 
from  Kanab  Canon,  Southern  Utah. 
September.    Dr.  Asa  Gray  ;  G4  species  plants,  mostly  from  Orogon 
and  California. 
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The  local  collection  has  been  arranged  and  labeled. 

At  tlie  February  meeting  it  was  decided  to  admit,  as  associate 
members,  persons  interested  in  mineralogy  but  ineligil>le  to  active 
mem!>ership  by  reason  of  not  being  members  of  the  Academy. 
Several  such  have  been  elected,  and  have  attended  the  meetings 
and  taken  much  interest  in  the  proceedings. 

Through  the  courtesy  of  the  Biological  and  Microscopical  Sec- 
tion, the  Mineralogical  Section  has  had  the  use  of  microscopes  in 
the  examination  of  sections  of  rocks,  and  of  minerals  included 
in  others.  Several  interesting  exhibitions  of  this  character  were 
had,  showing  an  entertaining,  and,  as  yet,  little  explored  region, 
in  which  it  is  hoped  the  lady  members  of  the  Section  may  find  a 
field  peculiarly  suited  to  their  opportunities  of  study. 

It  is  purposed  to  present  to  the  Academy  for  publication  a  state- 
ment of  the  more  important  communications  made  to  the  Section. 

The  following  list  of  additions  made  to  the  Mineralogical  Cabi- 
net during  the  year  has  been  furnished  by  Mr.  Chas.  F.  Parker: — 

G.  W.  Haker.     Nodules  of  Hematite,  Venezuela. 

A.  J.  Brand.     Native  Copper,  Madison  Co.,  W.  Va. 

Col.  T.  M.  Bryan.     Aspiialtum,  Amber,  Flint  and  Geode  of  the 

same,  probably  pseudomorph  of  Sponge,  from   the  marl  of 

Yincenttown,  N.  J. 
Dr.  J.  M.  Cardeza.*    Fossiliferous(?)  Sandstone,  Del.  Co.,  Pa.; 

Lignite,  Klkton,  Md. 
Mrs.  Hugh  Davids.     Stilpnomelane,  Weilburg,  Nassau  ;  Braunite, 

Ilmenau,  Thuringia;  Ardenite,  Salm-Chatcau,  Belgium;  Ber- 

thieritc  in  Quartz,  near  Freiberg,  Saxony;    Megabasite  on 

Quartz,  Bohemia. 
John  Ford.     Tourmaline,  W.  side  of  Schuylkill,  Phila.;  Chlorite 

with   Magnetite,  above    Manayunk:    Pink    Marble,   Marble 

Hall,  Mont.  Co.,  Phila. 
Mrs.  Gabb.     Borax,  near  Clear  Lake,  Cal. 
G.  N.  P.  Gale.      Collection  of  minerals  and  rocks.  Orange  Co., 

N.  Y. 
J.  Geismar.     Gypsum,  marl  of  Burlington  Co.,  N.  J. 
E.  Goldnmith.     Peat,  Nantucket  Island,  Mass. 
J.  M.  Hartman.     One  hundred  minerals  from  various  localities, 

including  a  fine  suite  of  Iron  ores  from  Sweden. 
Dr.  U.  Haupt,  Jr.     Stalactite,  Giles  Co.,  Ya. 
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Dr.  F.  V.  Hftyden.  A  fine  collection  of  Oeyserites,  etc,  GeyBer« 
of  the  Yellowstone  National  Park. 

W.  W.  Jcfferis.  Lignite,  Penna.  R.R.  Tunnel,  Baltimore,  Mfl.; 
Brouzi te.  Bare  Hills,  Md.;  Corundum  and  Culsageeite,  Cliester 
Co.,  and  Kyanite,  Lancaster  Co.,  Pa.;  Micaceous  Iron,  Lake 
Suiierior. 

Dr.  Jos.  Leidy.  Steatite  pseudomorpb  of  Slaurolite,  Lisbon,  N. 
H.;  Apophjllite,  Isle  Haute,  Bay  of  Fun<ly, 

H.  C.  Lewis,  Native  Sulphur,  Surry  Co.,  K.  C;  Lignite,  Kin- 
kora,  N.  J.;  Diatomaceous  Eartb,  Riclimond,  Va. 

Dr.  Linn.     Muscovite  witli  peculiar  markings,  Macon  Co.,  X.  C. 

W.  L.  Mactter.    Amber,  Nantucket,  Mass. 

J.  W.  Peck.  Calcite,  from  beneatli  a  bed  of  upper  SUurian  Feih 
tamerus,  Delbi,  Ind. 

Tbeo.  D.  Band.  Twelve  Rocks,  Mahanoy  City,  Pa. ;  Diabase, near 
Fottstown,  Pa.;  Euphyllite  in  Tourmaline,  Pyrite,  Quartz, 
xU.,  Chester  Co.;  Almandine,  Dixon's  Quarry,  Delaware; 
forty-fonr  Rocks,  neighborhood  of  Phila.;  Petroleum,  Enois- 
kilien,  Canada;  Willeniite,  Franklin,  N.  J.;  Drusy  Quarts, 
Calcite,  Montgomery  Co.,  Pa.;  Quartz,  Andalusite,  Delaware 
Co.,  Pa. ;  seventeen  Rocks,  Delaware  Co.,  Pa. ;  Stalactite, 
Page  Co.,  Va.;  Molybdenite,  Frankford,  Phila. 

Dr.  Ruschenberger.  Obsidian,  Mauna  Loa, 'Hawaii,  eruption  of 
1856. 

W.  S.  Vaui.  Cuprite,  Cornwall,  England;  Pyrosmalite,  Xord- 
inarkcn,  Sweden;  Gypaum,  Monte  Doncto,  Bologna;  four 
trvbtiils  of  Oiihut/laBc,  Bftvetio,  Lake  Muggiore.  Italy;    Axi- 
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Louis,  Mo.;  Orlhoclasc,  Gothitc  on  Quartz,  Orthoclasc,  Pike's 
Peak,  Col.;   Limonite,  Noguanee,  Mich.;   Pyrolusite,  Nova 
Scotia;  Stalactite,  Stalagmite. 
Minerals  purchased.    Adamite  on  Quartz,  France  ;  Gersdorffite, 
Styria ;  Eudyaliteand  Arfvedsonitc  with  Feldspar,  Greenland; 
Wavellite,  Montgomery  Co.,  Ark.;  Corundum  and  Lesleyite, 
Corundum,  Barnhardtite,  X.  C. ;  Langite,  Cornwall,  England ; 
Euxenite,  Arendal,  Norway;  Helvite  with  Quartz  and  Zinc- 
blende,  Saxony;  Melilite  in  Lava,  Humite,  Vesuvius;  Sen- 
armontite,   Algeria;    Bytownitc,   Canada;    Fergusonite    in 
Quartz,  with  black  Mica,  Ytterby,  Sweden  ;  Sepiolite,  Bonitz; 
Covellite,  Dillenberg;  Glaucodot,  Sweden. 
Minerals  deposited  by  Am.  Phil.  Soc.     Ked  Porphyry,  Sweden; 
Pipe-stone,  Sioux  Country;  Leopardite,  N.  C. ;  Zinc,  the  first 
manufactured  in  America,  made  from  ore  from  Perkiomen 
Mine,  Montgomery  Co.,  Pa. 
The  collection  of  minerals  of  the  Franklin  Institute,  and  the 
rocks  of  the  Rogers  Survey  of  Penna.,  heretofore  in  its  custody, 
have  been  de|)Osited,  on  condition  of  their  return  on  demand. 

I  would  also  report  the  completion  of  the  numbering  of  the 
minerals  in  the  Museum,  in  accordance  with  the  catalogue,  and  the 
preparation  of  an  alphabetical  index  of  the  same. 

All  of  which  is  respectfully  submitted, 

TuEO.  D.  Rant), 
.  Director, 

The  election  of  Officers  for  1880  was  held,  with  the  following 
result : — 

President         .        .        .     W.  S.  W.  Ruschenberger,  M.D. 

Vice' Presidents       .        .     Wm.  S.  Vaux, 

Thomas  Meehan. 
liecording  Secretary        .     Edward  J.  Nolan,  M.D. 

Corresponding  Secretary     Geo.  IL  Horn,  M.D. 

Treasurer       .        .        .     Wm.  C.  Henszey. 

Librarian        .        .        .    Edward  J.  Nolan,  M.D. 

Curators  •        .        •    Joseph  Leidy,  M.D., 

William  S.  Vaux, 

Charles  F.  Parker, 

R.  S.  Kenderdine,  M.D. 
30 
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Councillors  to  serve  three 
years 


Finance  Committee 


Rev.  n.  C.  McCook, 
Edw.  PotU, 
Isanc  C.  Martindale, 
Theo,  D.  Rand, 
Edw.  S.  Wlielen, 
Clarence  S.  Bement, 
Aubrey  11.  Smith, 
S.  Fiabei-  Corlies, 
Geo.  Y.  Shoemaker. 


ELECTIONS  DfRIXG  1879. 


MEMBERS. 


January  28. — H.  Dumont  Wagner,  Charles  Henry  Hart,  Jacob 
Binder,  Geo.  A.  Binder. 

March  25. — Joseph  Mellors,  Wm.  S.  Anchincloss. 

April  29— Robert  Meade  Smith,  M.D.,  J.J.  Kirkbride,  M.D., 
Jfts.  F.  Magee,  Wra.  S.  Mngee,  Henry  C.  Coates,  Henry  W.  St«I- 
wagon,  M.D.,  Robert  S.  Davis. 

Jtfay  27. — Clias.  Pennypacker. 

June  24.— William  P.  Foulke. 

July  39 Jolm  M.  Taylor,  M.D. 

October  28.— Russell  S.  Hill. 

Noi.'ember  23. — John  C.  DansoD,  H.  Russell  Baasler,  Mra, 
Marin^  J.  Chase,  Benjamin  Sharp,  Otto  Lutby,  Johu  WiUon. 
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ADDITIONS  TO  THE  LIBRARY. 
From  December  3,  1878,  to  November  25,  1879,  inclusive. 

Abert  and  3Iarkoc!,  reply  to  Hon.  Mr.  Tappan,  1843.    T.  R.  Peale. 
Abich,  H.     Karten  und  profile  zur  Geologic  der  Halbinseln  Eertsch  und 

Taman. 
Gcologischcn   Beobachtungcn   auf  Roisen  in   den  Gebirgs  landem- 

zwischen  Kur  und  A  raxes.     Dr.  F.  V.  Hayden. 
Adams,  H.  H.  D.  and  H.  Giacomelli      The  bird  world.     In  exchange. 
Agricultural  rep<»rt8,  general  index,  1837-1801.     Agricultural  Department. 
Allen,   T.   F.     Gharacecc  Americante.     Pts.  1  and  2.     I.   V.  Williamson 

Fund. 
American  Museum  of  Natural  History,  N.  Y.,  10th  report,  1879.    The 

Tnistees. 
Amman,  J.     Stirpium  rariorium  in  Imperio  Rutheno  sponte  provenientium. 

1739.     In  exchange. 
Arctic  world,  1870.    In  exchange. 
Ardissonc,  F.     Le  floridee  Italiche. 
La* vie  dea  cellules.     The  Author. 
Uho  delle  diatomee  nella  determinazione  dcUa  penetrazione  degli  obict- 

tivi.     The  Auth(»r. 
Astor  Library,  report,  1878.     The  Trustees. 
Baillon,  M.  fl.     Dictionnairc  dc  Botanique.     11  Fasc. 

Natural  history  of  plants.     Vol.  V.     I.  V.  Williamson  Fund. 
Balbiani,  G.     Generation  des  Vertebres.     I.  V.  Williamson  Fund. 
Barl>er,  E.  A.     Indian  graves  in  Chester  Co.,  Pa.     The  Author. 
Barcena,  M.     Dicurso  dedico  a  la  memoria  de  P.  Angelo  Sccchi.     The 

Author. 
Barker.  Jos.  B.     Navv  Department.     Bureau  of  Medicine  and  Surgery 

Rei)ort8,  1879.     ^he  I)ei)artment. 
Barney,  K.  E.     Additional  facts  in  relation  to  the  Catalpa  Tree.     The  Au- 
thor. 
Bary,  A.  Dc.    Die  Erschcinung  der  Symbiosc.    1879.     I.  V.  Williamson 

Fund. 
Bataviaasch  Genootschap  van  Kunsten  en  Wetenschappen,  Twcedo  Ver- 

volg-CataU)gus  der  Bibliotheek.     The  Society. 
Bayle,  E.,  and  R.  Zeiller.     Explication  de  la  Carte  geologique  dc  la  France. 

Atlas,  Ire  et  2e  partie.     Dr.  F.  V.  Hayden. 
Benson,  L.  S.     Mathematics  in  a  dilemma.     The  Author. 
Berg,  C.     Fauna  entomologica  dc  Patagonia. 
Lrpidopten*n  Patagonien's. 
Sobre  la  Vida  de  las  Aln^jas. 

Genero  Streblota  y  las  Notodontinas  de  la  Republica  Argentino. 
Udsiirt  over  det  Svdligv  Norges  geologi.     Text  4to  and  Atlas  folio. 

187S».     The  Author. 
Bernard,  C.    Le<;ons  de  physiologic  operatoire,  1879.    I.  V.  Williamson 

Fund. 
Berthelot,  Sabin.     Vitality  des  Mers,  1878.     I.  V.  Williamson  Fund. 
Bessi'ls,   E.     Die  amerikanischc  Nordpol-Expedition.     I.  V.  Williamson 

Fund. 
Beadant.  F.  S.     Cours  elementaire  d^historc  naturelle  Min^*ralogie.     Ome 

£d.     Dr.  F.  V.  Hayden. 


460  ADDITI0N8  TO  LIBBART. 

Binnej,  Win.  G.    Jaw  and  lingual  dentition  of  Coota  Rica  land  ahellt. 

Tho  Author. 
Boissler,  E.     Ftnra  OricntaKa.     Vol.  4,  Fn«C.  S.     I.  V.  Willinmion  Fund. 
Bolton,  H.  Carringtun.     Belinvinr  of  natural  aulpbidei  wUb  iodine  and 

other  reiigents.    The  Author. 
Bommer,  J.  K.     PUtanes  et  Ipur  culture. 
Monog.  de  la  Cln8se  des  Fouj;ere8. 
Fiicondnllnn  a  rti  lie  if  lie  des  PaimlerH. 

Kapport  Bur  tc  memoire  sur  la  famille  des  Pomac^ea  de  M.  J.  Decaisne. 
Dcs  initivres  colorantee  des  feulllea. 
8ur  I'AmylogcneBc  dans  le  i^^gnc  Tfig^lal.     The  Author, 
fiorre,  A.  Preudliomme  de.     DiSbrmlt^  obseirfes  Chez  rAha,z  of  alii  et  le 

Oeotrupes  sylvntlcus. 
Ocuf  et  la  jeiine  larve  d'une  cspvce  de  Crphocr&uia. 
Quelqucs  conaeiln  aux  chasseur  d'tntectpa.    Tlie  Autlinr. 
Bortier,  M.     Ci>l>erglier,  autcur  du  desaechcment  des  Moeres.      The  Au- 
thor. 
Brehma  Thlerleben  Bd.  4,  fl  H.— Bd.  5,  2-18  H.,  Bd.  6, 1-11  H.    I.  V.  Wil- 
liamson Fund. 
Brent,  J.  C.    Leliers  on  the  National  Institute,  Smithsonian  Inst.,  the  Rne 

Arts,  etc,    T.  B.  Peale. 
Br<ick1eaby,  J.    Microscopic  World,  1651.     In  exchange. 
Bionns'  Kiossen.    5er  Bd.  3.V29  Lict,  6cr  Bd.     III.  Abth.  1  Lief.,  T. 

Ahib.,  ai-S-l  Lief.     Wilson  Fund. 
Brouffham,  H.     Dialogues  on  inslinct,  184li.     Id  eictiBDge. 
BrQhl,  C.  B.    Zoniomle  aller  ThieTklaasen.    Atlai,  Lief.  11, 13,  18.    I.  V. 

Williamson  Fund. 
Brugnone,  J.    Misccllauea  Malacologica.     Fare  1  and  3.    I.  V.  WUIiamaon 

Fund. 
Brush,  Q.  J.  and  E.  D.  Dana.    On  tbe  mineral  locality  in  Fidrfleld  Co., 

Conn.     2d  paper.     Tlie  Authors. 
Buckton,  O.  B.     British  Aphides.     Vol.  II.     Wilson  Fund. 
Bureau  of  Navigation.     Hydrographic  Office.    List  of  lights  of  North  and 

South  America ;   nf  Suutli  and  Bast  Coast  of  Africa  and  the  Easl 

Indies.     HydrosraphicUffice. 
Bureau  of  Statistics,  Treasury  Department,  Quarterly  report,  BepL  SO,  1878, 

lo  Juno  30,  1879.    The  Department. 
Butler.  A.  G,     Lepi(io|iU'ro  UelcruccTu  in  British  Mitiwiira.     Part  II.     The 

Triialcf- 
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Cincinnati  Society  of  Natural  History,  Zoological  nomenclature.     The 

Author. 
Clarke,  W.  B.    Sedimentary  formations  of  New  South  Wales.    4th  Ed. 

The  Author. 
Cogniaux,  A.     Cucurbitacees  nouvelles.     1  and  2  Fasc.     The  Author. 
Cohn,  F.     Kryptogamen-Flora  von  Schlesien.    2t>r  Bd.,  le  and  2e  H.    I. 

V.  Williamson  Fund. 
Colvin,  V.    Survey  of  Adirondack  Wilderness,  N.  Y.,  1873.    In  exchange. 
Commissioner  of  Agriculture,  letter  relative  to  the  manufacture  of  maize 
and  sorghum  sugars. 
ReiH>rts  of  1877  and  1878.     The  Author. 
Comptroller  of  the  currency,  report,  1878.     John  J.  Knox. 
Commissioners  of  Education,  report,  1877.     The  Bureau  of  Education. 
Commissioners  of  Public  Charities  of  Pcnna.     9th  report.     The  Commis- 
sioners. 
Conant,  A.  J.     Foot-prints  of- vanished  races  in  the  Mississippi  Valley.     I. 

V.  Williamson  Fund. 
Contributions  from  the  E.  M.  Museum  of  geology  and  archeology  of  Prince- 
ton College.     No.  2.     The  College. 
Cooper,  E.     Forest  culture  and  the  Eucalyptus  trees.     The  Author. 
Cooi>er,  J.  G.     Notes  on  some  land-shells  of  the  Pacific  Slope.     The  Au- 

tiior. 
Cope,  E.  D.    Eleventh  contribution  to  the  herpetology  of  tropical  America. 
The  modem  museum. 
Genera  of  Felidse  and  Canidre. 
Contributions  to  tiie  zoology  of  Montana. 
Extinct  species  of  Rhinoceridtc  of  North  America. 
Paheontological  Bulletin,  No.  80. 
Theromorphous  reptilia.     The  Author. 
Coquand,  M.  II.     Geologie  de  PArrondissement  de  Corte. 

Notice  geologique  sur  les  environs  do  Pandermo.     The  Author. 
Cotter,  J.  C.  B.     Contribui(;oes  para  o  conhecimento  da  Fauna  tcrciaria  de 

Portugal.     The  Author. 
Costa«  <).  G.     Microdoride  Mediterraneo,  T.  1. 

Molluschi  del  Regno  di  Napoli.  30  plates.    I.  V.  Williamson  Fund. 
Coutance.  A.    Structure  musculairc  chez  les  Mollusiiues  acephules.     I.  V. 

Williamson  Fund. 
Cox,  E.  T.     Geological  Survey  of  Indiana,  8th,  9th,  and  10th  annual  re- 
ports.    John  Collett. 
Coxe,  R.  S.     Life  and  character  of  Gen.  Wm.  Henry  Harrison.     T.  R. 

Peale. 
Crepin,  F.     Fragments  paleontolos:iques  pour  servir  a  la  flore  du  terrain 
houillier  de  Belgiipie.     ler  Fnigment. 
Note  sur  le  Pecopteris  odontoptcroides. 
Plantes  fossiles  des  depOts  Devnniens. 

Materiaux  pour  servir  a  Thistoire  des  roses.     4me  Fasc.     The  Author. 
CresBon,  E.  T.     Nortli  American  Aphidn^,  with  description  of  new  species. 

The  Author. 
Creasy,  Noah.     Bezoar  Stones,  Calculi  and  other  animal  concretions.    The 

Author. 
Crowther,  II.     Whitby.     The  Author. 
Curators  of  the  Museum  of  Wesleyan  University,  eighth  annual  report, 

1871>.     The  Authors. 
Curioni,  G.    Geologia.     Pts.  1  and  2.     1877.     Dr.  F.  V.  Hayden. 
Dall,  W.  II.     Alaska  and  its  resources,  1H70.     I.  V.  Williamson  Fund. 
Use  of  the  generic  name  Gouldia  in  zoology. 
Califoruinn  sp<'ciert  of  Fusns 

New  sp«>cles  of  mollusks  from  the  northwest  coast  of  America.     The 
Author. 
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DiLnfl,  J.  D,     Jlnnual  of  mlneralo^  and  geo\ogy.    I.  Y.  WIlIiAmtoii  Fund. 
Some  poinlB  in  litbolngy.    The  Aullior. 

DarliDgton,  W.    American  werde  and  \nv(i\l  planle,  I8S9.    Chas.  F.  Parker. 

Davenport,  G.  E,     Calalogne  of  liie  Davenporl  berbsrium  of  North  Ame- 
rican fema,    Tbe  Autbor. 

Dankins,  Boyd.    Onr earliest  anccslort  in  Britain. 

Range  of  tbe  mammolli  in  s]mce  and  time.    Tbe  Autbor. 

DaWfioD,  J.  W.     New  specira  at  Loftu^a. 

Microscopic  structure  of  Strumutoporidte,  and  on  palieozoic  fossils  min- 
eralized with  Bilicatea  in  illustration  of  Ko/oon.    Tbe  Autbor. 

De  Bari,  J.  M.    Anikiuities  and  platycnemisni  uf  Ibe  mouud  builder*  of 
Wigconsin.     The  Autbor, 

Dennis.  G.     Cities  and  cemeteries  of  Etniria.     3  vols.     1.  V.  Williunaon 
Fund. 

Department  of  Agriculture,  special  lUporla  Noa.  10-15, 17.    Hon.  W.  0, 
Le  Due. 

Department  of  Jlines,  New  South  Wales,  report,  1B78.     Oovemment  of 
New  South  Wales. 

Dodfte,  R.  1.    Tlie  Blacit  HilU,  1870.     In  excbance. 

Drainage  Map  sbowing  a  portion  of  Wyoniing,  Idaho,  and  Utab,     Doput> 
men  I  of  Interior. 

Dnfrjnoy  et  Elie  de  Bcauniont,  MM.    Voyage  metallurgique  cu  Angletcm. 
Planches.  1827.     Dr.  K.  V.  Hayden. 

Dumonier,  B.  C.     Enibryogenie  des  molluaques  gasteropodea.    Dr.  F.  T. 
Hay  den. 

Durand,  Theo.    Flore  Liegeoise.    The  Author. 

Earl.  Q.  W.    Native  races  of  tbe  Indian  Archipelago,  1853.     In  exchange. 

Eaton.  D.  C.     Ferns  of  North  America.     Pta,  10^31.     J.  H.  Redfietd. 

Eiiiier,  Tb.     Die  Mednsen.     I.  V.  WiUiamsoa  Fund. 

Elsouacb,  H.     Ueberaicbt  der  Bisher  tn  der  Umgegend  von  Cassel  beobacb- 
telen  Pilze.     The  Author. 

F.ly,  H.    Geology  in  tbe  garden.    1819.     In  exchange. 

ElsaM.Lotbrineen.     Abbandlungen  zur  geologischea  S[>ecialknrtc.     Bd.  1, 
I.     Dr.  F.  V.  Hayden. 

Elliot.  D.  G.  Monograph  of  Bucerotidte.  Pts.  <-«. 
Moiioijrnph  of  Felidie.  Pta.  1-4.  Wilson  Fund. 
ClassiScntion  and  synopsis  of  the  Trocliilidte.    Smithsonian  InstitnlluD. 

Enerclopediu  llrirannicti.    9ih  Ed.    Vol.  IS.     1.  V.  WillinmBim  Fund. 

Eiicyclopc'dii.'  Melliodigue.    Inaectea  el  vers.     Vols.  3-8,  11-U  text ;  Vols. 
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Poster  and  Whitney's  Lake  Superior.    Part  2,  2  Vols.    Edw.  Stroud. 
Franklin  Fire  Insurance  Company.     Semi-centennial  Celebration,  1879. 

The  Company. 
Gegenbauer,  C.    Comparative  Anatomy.     Transl.  by  T.  Jeffrey  Bell,  1879. 

I.  V.  Williamson  Fund. 
Geikie,  A.     Elementary  lessons  in  physical  f^eology. 

Field  Gcolopy.     I.  V.  Williamson  Fund. 
Genth,  F.  A.     North  Carolina  Uranium  minerals.     The  Author. 
Geological  Record,  1874-76.     The  Editor. 
Geological  Survey  of  Canada.     Report  of  progress  for  1877-78.     The 

Survey. 
Geological  Survey  of  India.     Records,  Vol.  XL,  Pt.  1.;  Vol.  XIL,  Pt.  1. 
Memoirs,  8vo.,  Vol.  XIV.  and  Vol.  XV.,  Pt.  1. 
Memoirs,  4to.     Paloeontologia  Indica.    Ser.  IV.,  Vol.  I.,  Pt.  8  ;  Ser. 

XIL  1. 
Contents  and  index  of  the  first  ten  volumes  of  the  Records  of  the  Geo- 
logical Survey  of  India,  1868-1877.     The  Survey. 
Geological  Survey  of  Pennsylvania.    Reports  D«,  E,  F,  G,  O,  P.  V.  &  M«. 

The  Survey. 
Gilbert,  G.  K.    Report  of  the  geology  of  the  Henry  Mountains.    Depart- 
ment of  the  Interior. 
Goette,  A.    Glicdmasscn-Skelcts  der  Molche.    I.  V.  Williamson  Fund. 
Gorringe,  H.  II.    Coast  of  Brazil,  I. 

West  ('oast  of  Africa,  I.    In  Exchange. 
GoBselet,  M.  J.    Le  calcaire  devonicn  sup6rieur  dans  le  N.  E.  de  Tarron- 
disRcment  d'Avesnes. 
Le  calcaire  de  Givet,  3me  et  4mp  partic. 
Gosselet,  M.  J.  and  Henri  Rigaux.    Mouvcment  du  sol  de  la  Flandre  depuis 

les  temps  geologiques.    The  Author. 
Grandidier,  A.     liistoire  physique,  etc.  dc  Madagascar.    Vols.  XII.  XIII. 

and  XIV.    I.  V.  Williamson  Fund. 
Gratiolet,  P.     Plis  cer6braux  dc  Thomme  et  des  primates.    I.  V.  William- 
son Fund. 
Gray,  Asa.     Botanical  text-book.     6th  Ed.,  Pt.  1.     Structural  Botany. 

I.  V.  Williamson  Fund. 
Gray,  A.     State  Board  of  Agriculture,  Kansas,  1st  biennial  report. 
Monthly  reports,  Sept.-I)cc.  1878. 

Quarterly  report,  March  31,  1H79,  June  30,  1879.     The  Author. 
Gray,  J.  H.     China.     2  Vols.     187S.     I.  V.  Williamson  Fund. 
Green,  Miall,  etc.     Coal.     1878.     I.  V.  William»on  Fund. 
Grenacher,  II.     Sehorgan  der  Arthroi>odcu.     I.  V.  Williamson  Fund. 
Grisebarh,  A.  H.  R.     Genera  et  species  Gentianearum.    1839.     J.  11.  Red- 
field. 
Gronovius,  J.     Historia  Indica.     1706.     In  Exchange. 
Gross,  S.  D.     Obituary  notice  of  Isaac  Hays,  M.D.     The  Author. 
Grote.  A.  R.    On  Lithophane  and  new  Noctuidae.     The  Author. 
Gschcidlen.     Physiologische  Methodic.    4e  Lief. 
Gappy,  R.  J.  L.     West  Indian  tertiary  fossils.     Henry  Vendryes. 
Habel,   S.      Sculpture  of  Santa  Lucia  Cosumalwhuapa  in  Guatemala. 

Smithsonian  Institution. 
Haeckel,  E.     Evolution  of  Man.    2  Vols.     1870. 
(tcnerclle  Morphologic  der  Organismcn.    2  Vols. 
Populiire  Vortrage.     Ist  Heft.     1878.     I.  V.  Williamson  Fund. 
Halsted,  B.  D.     American  Hpi'cies  of  Characrje.     The  Author. 
Ilarpe,  P.  de  la.    Nummulites  appertenant  a  la  zone  superieure  des  Falaiscs 
de  Biarritz. 
Nummulites  du  Contt';  de  Nice. 
NummulitcB  des  environs  de  Nice  et  dc  Menton.    The  Author. 
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Jensen,  O.  S.     Turbellaria  ad  Litora  NorvegiaB   occidentalis.  .Bergen 

Mu8cum. 
Jheriujr,  n.  von.    Periplieriscbe  Nervensystem  der  Wirbeltliiere,  1878.    I. 

V.  Williamson  Fund. 
Jimenez,  F.  and  L.  Fernandez.     Determination  de  la  longitud  del  pendulo 

de  segnndos  y  dc  la  gravidad  en  Mexico  a  2283m.  sobro  et  nivel  del 

mar.    Dr.  P.  V.  Hay  den. 
Johns  Hopkins  University.    Cliesflpeake  Zoological  Laboratory.    Scientific 

results  of  the  session  of  1878. 
Jordan,  D.  S.    Manual  of  the  vertebrates  of  the  northern  United  States. 

2d  Ed.,  1878.     I.  V.  Williamson  Fund. 
Jnllcn,  A.  A.    Fissure-inclusions  in  the  fibrnlitic  gneiss  of  New  Rochelle, 

N.  Y.     The  Author. 
Just,  L.    Botanischer  Jabresbericht.    r)er  Jahrg.,  ler  und2e  Abth.     I.  V. 

Williamson  Fund. 
Kempf,  3T.     The  wandering  Cainidre.    The  Author. 
Kcssler,  II.  F.     Lebensgeschichte  der  auf  Ulmus  campestris  L.  vorkom- 

menden  Aphiden-Arten.    The  Author. 
King,  C.     U.  S.  Geol.  Expl.  of  40th  par.    Vol.  I.     Systematic  geology. 

Engineer  Department,  U.  S.  A. 
Kjenilf.  T.     Om  Stratifikation^'S  Spor.     The  Author. 
Klapp,  W.  H.     Effects  of  strychnia.     The  Author. 
Klein,  K.,  and  E.  N.  Smith.     Atlas  of  Histology.    Parts  I.-VIII.     I.  V. 

Williamson  Fund. 
Klunzinger,  C.  B.     Koralthiere  des  Rothen  Meeres.    2es  Th.    I.  V.  Wil- 
liamson Fund. 
Kobelt,  W.    Synopsis  novorum  generum,  specierum  et  varictatum  mollus- 

corum  viventium  Testaceorum.    The  Author. 
Illustrirtes  Conchylienbuch.    6e  and  7e,  Lief.    L  V.  Williamson  Fund. 
Catalogue  der  Gattung  Cominella.     The  Author. 
Koch,  L.     Entwicklung  der  Crassuluceen.     I.  V.  Williamson  Fund. 
Kcrnig,  Geo.  A.     Preliminary  notice  on  Chromometry.     The  Author. 
Kokscharow,  N.  v.    Mineralogie  Uusslnnds,  8er  Bd.      Lfr.  1-82.     L  V. 

Williamson  Fund. 
Kdlliker,  A.     Entwickl.  des  Menschen  und  der  hoheren  Thierc.     2c  Aufl., 

2e  Halfte.     L  V.  Williamson  Fund. 
Icones  Histiolo^ical.     le  Abth.     Wilson  Fund. 
Lawrence,  G.  N.     Birds  of  Grenada,  collection  made  by  F.  A.  Obex. 
Birds  collected  at  Martinique  by  F.  W.  Ober. 
Birds  noted  from  the  Islands  of  the  Lesser  Antilles,  visited  by  Mr.  Fred. 

A.  Ober. 
Birds  obtained  in  Guadeloupe  by  Mr.  Fred.  A.  Ober. 
Birds  of  Antigua  and  Bermuda.     New  species  of  Cypselidoe.     The 

Author. 
Laws,  J.  B.     Is  higher  farming  a  remedy  for  lower  prices? 

Field  and  other  experiments  conducted  in  the  laboratory  of.    The 

Author. 
Ledoux,  A.  R.     Silica  v.  ammonia. 

Analyses  of  Fertilizers,  1877-78,    Dep.  of  Agriculture,  N.  0. 
Lenhossek,  J.  von.     Die  kunstlichen  Schiidolveri>iUlungen  ein  allgemeinen 

und  zwei  kUnstlich  verbildete  Makrocephulc  Schiidel  aus  Ungaru. 

1878.     I.  V.  Williamwm  Fund. 
Letter  from  Secretary  of  War  on  lin«'8  of  communication  between  Colorado 

and  Mexi(ro.     Lieut.  C.  A.  \i.  McCauley. 
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I.  V.  Williamson  Fund. 

of  sculpture  in  e.Ik'119  of  lUe  a 
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ADDITtONB  TO  LIBBART. 


NattiorHl.  A,  O.     Oni  Floran  i  Skanes  Enlfiininde  Bilrlningar.     1.  FlorsD 
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Author. 
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fermo.     The  Aiilbor. 
Smith.  W.  H.    Practical  mode  of  studying  the  heart. 

Catalogue  of  rcptilia  and  amphibia  of  Michigan.    The  Author. 
Smithsonian  Institmiou,  Aunual  Report,  1877. 
Miscellaneous  Coliectioni.     Vols.  13,  14,  19. 
Liel  of  pnblicaiions,  1879.    The  Instliulion. 
Snellen.  M.     Lo  lelemeteorogrnpht-  d'Olland.    The  Author. 
Snow.F.  H.    Bird?  of  Kansas.    3d  Ed.  1875.     Kansas  Academy  of  Science!. 

Sock'iu  n-i\ - ■■       "   ■    ■      ■        •    .     


ADDITIONS  TO  LIBRARY.  471 

8vedinark,  E.  Halle-och  Hunnebergs  Trapp.  Geolosrical  Survey  of  Sweden. 
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Deutsche  geologische  Gesellschaft.    Zeitechrift,  30  Bd.  3  H.-31  Bd.  1 

H      The  Society. 
Entom'ologisclie  Yerein.     Zeitschrift  23er  Jahrg.  2  H. ;  33er  Jahrg. 

les  H.    The  Society. 
Cksellschaft  Xaturforschender  Freunde.  Sitzangs-berichte,  1878.  The 

Society. 
K.  Preussischen  Akademie  der  Wissenschaften.    Monatsbericht,  1S7S. 

Sept.-1879,  Juni. 
Abhandlungen,  mathematische,  1877,  1878;  phTsikaliache,  1^77,  1879. 

The  Society. 
Natiirte  Novitatea,  1879,  Nos.  1-18.     The  Publishers. 
Der  Naturforsclier.     11  Jahrg.  40-12  Jahrg.  26.     The  Editor 
Yerein  zur  Beforderung  des  Garten  banes.    Monatsschrift  21  Jahrg., 

Jan.-Dec.    The  Society. 
Zeitschrift  fGr  die  gesammten  Naturwissenschaften.    3e  Folge.  Bd.  3. 
The  Society. 
Bern.    Xaturforschende  Gesellschaft.    Mittheilungen,  Xoa.  92^036.     The 

Society. 
Bologna.    Accademia  delle  Scienze.    Memorie.  Ser.  3,  S.  7  and  8 ;  and  S. 
9,  Fasc.  1  and  2. 
Rendiconti,  1870-77,  1877-78.     The  Society. 
Bonn.     Archiv  lur  niikroskopisclie  Anatomic.     IGes  Bd.  les  H.-17er  Bd.. 
2es  H.     I.  Y.  Williamson  Fund. 
Kiiturliistorische  Yerein.     Yerliandlungen,  33er  Jahrg.   2e  H.-3-jer 
Jahrg.  1  H.    The  Author. 
Bordeaux.     Academic  Nationale  des   Sciences.   Belles  Lettres  el  Arts. 
Actes,  3e  Ser.  3.')e-39e,  Annee.     Table  Hist.  etc.     The  svKrietv. 
Socicte  Linn^enne.    Actes  T.  32,  Livr.  1-T.  33.  Livr.  2.    Th«t  ^oc'etr. 
Socictt*  des  Sceinces  physiques  et  natu  relies.     Memoirw.  2*  ser.  T.  2, 
3e  Cahier-T.  2.  2c  Cah.     The  S<icii-ly. 
Boston.    Society  of  Natural  History.     Proceedings,  Yol.  19.  Pt.  4.-YoL  20. 
|Migc  272. 
Memoirs,  Yol.  3,  Pt.  1,  Xos.  2  and  3.     The  Society. 
Braimsehweig.     Archiv  tiir  Ant hropoUi^e,  11  Bd.  3ea'Yiert^lj.-12  Bd.  let 

Viertelj.     I.  Y.  Williamson  Fund. 
Bremen.     Naturwissenschaftliche  Yerein.     Abhandlungen.  C  Bd..  1.    The 

Society, 
Bristol.     Naturalists'  Society.     Proceedings,  Yol.  2.  Pt.  3.     The  fyr^.tuj. 
BnM»klyn.     Entomological  Society.    Bulletin,  Yol.  1.  No.  7-Yoi.  2,  No."  3. 

The  Society. 
Brflnn.     Naturforschenden  Yerein.    Yerhandiungen,  15  and  16.    Th<^  So- 
ciety. 
Bruxelles.    Academic  Rovale  des  Sciences,  des  Lettret  et  des  Beaox-Arta 
de  Belgique.     Annates,  1877-1^78. 
Bulletin,  2me  Ser.  T.  41-44. 
Me  moires  couronnes,  ^vo.  T.  27. 
Memoin'S  couronn^s,  4to.  T.  40.     The  Societv. 
ISociile  Beige  de  Microscopie.     Bulletin,  31  Oct.  1878-25  Sept.  1879. 
AnnalcK,  T.  3.     The  Society. 
Society  Entomologiquc  dc  Belgique.    Compte-Iiendu,  Ser.  2,  Noa.  •%, 

TiU,  and  64. 
Annales.  T.  21.    The  Society. 
Socii'te  Slalncologique.     Auunles,  T.  11.    Proce*-Yerbanx,  T.  6  and 

7.     The  Society. 
Societfe  Koyale  de  Botanique.     Bulletin,  T.  1-15.     The  fv/c:e?y. 
Bada|M*st.     Uugarische  National  Mu4K.'um.    TermeAzetrsjzi  Fuzeii;k,  2  K6' 
tet,  4.    The  Society. 
31 
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&«e  CordobK.     Tlie  Boclel^. 
Buffalo.    Norlb  American  Entomologist.    Vol.  1,  Nos.  1-S.    Tbe  Editor. 
Caen.    Acadfmie  nationale  dei  ScieuceB,  Aria  et  BelleB-Letlres.    Hfmoiiea, 
1878,  1870.    The  Society. 
AasocUtion  dea  loBlUutenra.     Bulletin,  1670.     Tbe  Bociety. 
Calcutta.    Asiatic  Bociety  oC  Bengal.    Joiimal,  Vols.  46,  Ft.  I,  Nos.  8,  S, 
and  4  ;  Pt.  3,  No.  8  ;  Vol.  47.  Pt.  1,  No«.  3  and  8  ;  Pt.  2,  No.  !t. 
Proceedings,  1677,  No   10;  IS7S,  Nos.  fl,  7,  9,  and  10;  1870,  No.  1. 

Tlie  Bociety  uid  Isaac  Lea. 
Stray  Featbers.    Vol.  7,  No.  t-Vol.  8,  No.  1.    I.  V.  WilHamion  Fund. 
Cambridj;c.    Hnrvard  Uuiverelly.    Library  Bulletin,  Not.  11, 13.  and  IS. 
Biblingrapbical  Contrlbutinns,  No.  1.    Tbe  UniveTaity. 
HaHeiim  of  Comparative  Zoology.    Memoiri,  Vol.  8,  No.  1. 
Bnlletiii,  Vol.  IS,  Noi,  10-lS.     The  Director. 

Nutull  Ornithological  Club.    Bulletin,  Jan.-Oct.  1870.     The  Society. 
Psyclie,  Nob.  53-B7,  99-64,  69.    The  Editor, 
Cap  Rouge.    Le  Naturaliate  Cnnadien.    Jan.-No7.  1870.    Tbe  Editor. 
Cawel.    MalakozoologiBcbe  Blatter.    Bd.  35,  Bg.  8  et  seq.    Neue  Folgc, 

ler  Bd.  Bg.  1  et  Mq. 
Oherbonrg.    Soci£l£  Nationals  des  Sciences  Naturellea.    Memolres,  T.  31, 

The  Society. 
Chicago.    American  Antlqnarlan,  Vol.  1,  Noi.  8  and  4;  Vol.  3,  No.  1. 

Tbe  Editor. 
Chrislianla.     Archiv  fQr  MaUiematlk  og  Naturvidenskab.  8  Bd.  8e  H.-l  Bd. 
2  H.    Tbe  Editor. 
E.  N.  FrederiksUniTersitel.  Aareberetning,  1876-'77.  The  University. 
Norwegisclien  Meteorologiacben  Instltal.     Jabrbnch,  1874,  187.'),  and 

1876.     The  Institute. 
Nyt  Hagazin  fur  Natarvidenskabeme.    38  Bdi.  1  H.-24e  Bds.  3  H. 

Tbe  Ediior. 
Vidfnskab-Selskab.     Forhandlinger,  1875,  1877,  and   1478.     Skiifter, 
Otteude  Bind,  4  and  S.     Tbe  Society. 
Cincinnati.     Tbe  Paleontologist,  Nos.  8  and  4.    The  Editor. 

Society  of  Natural  History.    Journal,  Jan.  1870 ;  Vol.  2,  No.  1,    Tbe 
Bociety. 
Copenhagen.     K.  D.  Vldenskabemes  Belskab.    Ovcrsigt,  1878,  No.  3; 
1870,  Nos.  1  and  2. 
WkrifUT.  TiTc  Tittikkf>  Xn.  3  and  4.     The  ^oA 
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DOrkheim  a.  d.  Haardt    Pollichia.    Jakresbericht  83-85.     The  Society. 
Edinburgh.    Royal  Botanic  Garden.     Report,  1878.     The  Director. 
GcolojB^cal  Society.     Transactions.  Vol.  8,  No.  2.    The  Society. 
Royal  Society.     Proceedings,  No.  100. 
Transactions.    Vol.  18,  Ft.  3.     The  Society. 
Scottish  Naturalist.     Nos.  83-36.     The  Editor. 
Emden.    Naturforschende  Gosellschaft.    63er  Jahresbericht.    The  Society. 
Erlaneen.   Physikalisch-medicinischc  Societat.   Sitzungs-berichte,  10  Heft. 

^The  Society. 
Florence.   R.  Istituto  di  Studi  Superiori  practici  e  di  perfezionamenta.   Pub- 
licazione,  Sczione  di  Medicina  e  Chirurgia,  Vol.  1.     Sezione  di  Sci- 
enze  fisiche  et  naturali,  Vol.  1.     The  Society. 
Frankfurt  a.  M.    Deutschen   malakozoologische  Gesellschaft.  Jahrbucher, 
6er  Jahrg.,  2,  3,  and  4  H. 
Nachrichtsblatt,  Her  Jahrg.  1-5.     The  Society. 
Senkenbergischen  Naturforschenden  Gesellschaft.  Abhandlungen,  Her 

Bd.,2and3  H. 
Bericht,  1876-77,  1877-78.     The  Society. 

Der  Zooiogische  Garten,  19  Jahrg.  7-20  Jahrg.  6.     The  Editors. 
Freiburg  i.  B.     Naturforschende  Gesellschaft.    Bericht,  Bd.  7,  H.  3.     The 

Society. 
Geneva.    Congres  pcriodiqne  international  des  Sciences  Medicales.   Comptes 
Rendu.  1877.     Dr.  Win.  H.  Jones. 
Schweizerische  palaontologische  Gesellschaft.     Abhandlungen,   Vol. 

5.     I.  V.  Williamson  Fund. 
Society  de  Physique  et  d'Hisloire  Naturelle.     MSmoires.     Vol.  25,  No. 
3  ;  Vol.  26,  No.  1 .     The  Society. 
Genoa.     Museo  civico  di  Storia  Natumle.     Vols.  7  and  8.     The  Director. 
Societa  di  Letture  e  Conversazioni  scientifiche.    Effemeridi,  1875,  Disp. 

1-0. 
Giornale,  Anno  2,  Fasc.  10-Anno  3,  Fasc.  9.     The  Society. 
Giesaen.     Obcrhessiche  Gesellschaft  fiir  Natur-  und  Heilkunde,  17er  Be- 
richt.    The  Society. 
Glasgow.     Natural   History  Society.     Proceedings,  Vol.   3,  Pt.  3.     The 

Society. 
Gottingen.     K.  Gesellschaft  der  Wissenschaften.    Nachrichten,  1878.    The 

Society. 
Graz.    Naturwissenschaftlichc  Verein  fiir  Steiermark.    Jahrg.  1878.    The 

Society. 
Halifax.    Nova  Scotian  Institute  of  Natural  Science.     Proceedings  and 

Transactions,  Vol.  5,  Pt.  1.     The  Society. 
Halle.     Naturforschende  (Tesellsrhnft.     Abhandlungen,  14en  Bd.,  1-8  H., 

Festschrin,  1879.     The  Society. 
Hamburg.     Naturwissenschaftlichc  Verein.    Verhandlungen,  Neue  Folge, 

Vols.  2  and  8.     The  Society. 
Hannover.     Naturhistorisclie  Gesollschnft.     27  and  28  Jahrb.  The  Society. 
Hanover.     Botanical  Gazette.     Vol.  3,  N<»   12- Vol.  4,  No.  8.     The  Editor. 
Harlem.     Hollandische  Maatscliappij  der  Wetenschappen.     Nntuurkundige 
Verhandelingen,  3e  Verz.     Deel  11.     The  Society. 
Boci^tC*  HoUandaise  des  Sciences.     Archives,  T.  11, 4e  Livr.-14  Livr.  2. 
The  Society. 
Heidelberg.     Physiologische  Institute  der  Universitat.    Bd.  1,  II.  1-Bd.  2, 

H.  3.     The  Society. 
Hclslngfors.    Finska  Vetenskaps-Societeten.    Ofversigt  18,  19,  and  20. 
Bid  rag,  34-31. 

Observations  M^t^orologiques,  1874  1870.     The  Society. 
Innsbruck.      Ferdinandeum.    Zcitschrift,  3e  Folge,  22es  and  23e8  H.    The 
Society. 
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Jena.      MediciniBCh-naliirn'iBsenBClinniiche  GcsellBCliHrc.   Zpilschrift,   12 

Bd.  4  H.-13er  Bd.  2™  H.     The  S-MJicly. 
KnnBBS  Ciiy.    The  Wwi^rn  Review  of  Science  and  Indusiry.     Dec,  187 

Nov.  1879.     The  Editor. 
Klagearurl.     LaQdcsmuseum  von  Earten.    JnhrbDch  1-7,  ID,  13.    The  S 

ciely. 
KonigBberg.    Pbysikaliacli-oltonomiBche  Oesellscliaft.    Schriflen,  17  Jahr 

1,  3  ;  18er  Jahrg.  I.     The  Society. 
LauBaime.    Societ^HelTetiquedes  Sciences  Nalnrelles.    Acles,  OOe  Sea.    T 
Socle!  y. 
Socl^U  Vaudoiae  dcB  Sciences  Nalurcllcs.     Bullelia,  No*.  81  and  i 
The  Society. 
Leeda.     Pbilosopliical  and  Literary   Society.     Annual   reports,  18<7-'5 

ie78-'79.     The  Society. 
Leiden      Nederlaodsche  Dicrkundlge  Vereeniging.   TijdecUrift,  Deel 

The  Society. 
Lelpnig.     Archiv   fQr   Anatomie   und  Pliysinlogie.     Anatomische   Abil 
I  H.  I67a-4  II.  ISTO.     PhyBiologiscUe  Ahtli.,  S  H.  187ri-4  H.  ir. 
I.  V.  Williamson  Fund. 
Furatlich  Jablonowitki-Hcbe  Gcsellschnfl.     Prelsscbriften,  SI. 
Jabresbericht.  1878,  1879.     The  Society. 
Journal  I^r  Omitliologie,  3Q  Jahrg.  H.  3-27  Jahrg.  H.  2.     I.  V.  W 

liamaon  Fund. 
K.   SacliMscben  Oeaellsciiaft  der  Wissenecbanen.    Abbandlungea  H 

0-8;  XII.  1. 
Berlchte,  187(5-1878.     The  Sociely. 

EoBmos.     2  Jahrg.  8-8  Jahrg.  6.     I.  V.  Williamson  Fund. 
Morphologische  Jahrbuch.    4er  Bd.  Ses  U.-rter  Bd.  3o9  H.     I.  Y.  W 

liamsou  Fund. 
NaturTorscbende  OeaellschafL     BilEun^-abericiile,  1878,  1-3.     Tlie  £ 

Zciiachrin  nir  Eryslailograpby  und  Mineralogic,  2  Bd.  0  H.-4  Bd.  1 1 

I.  V.  Williamson  Fund. 
ZellBchrifl  liir  wissenscbaflltche  Zoologie.  31   Bd.-3  n.-33  Bd.  4  I 

1.  V.  Williamson  Fnnd. 
Zoologlicher  Anzeigor.     1  Jahrg.  0-3  Jahrg.  41.     The  Editor. 
Liege.     Siici£td  Royatc  dee  Scloucea.     Mumolri-ii,  3me  Ijcric,  T.  0. 
Lille.     Bulletin  scientifique  du  Di-pnrleinenl  du  Nord.    Oct  1878-Ocl.  13' 
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Ibis.     Oct.  t878-July,  1879.     I.  V.  Williamson  Fund. 

Jouraal  of  Anatomy  and  Pliysioloory.     Vol.  12,  Pi.  3-Vol.  18,  Pts.  8, 

3,  and  4  ;  Vol.  14,  Ft.  1.     I.  V.  Williamson  Fund. 
Journal  of  Botany,  British  and  Foreign.    Oct.  1878-Sept.  1879.    I.  V. 

Williamson  Fnnd. 
Journal  of  Physiology.    Vol.  1,  No.  4  ;  Vol.  3,  No.  2.    I.  V.  William- 

son  Fund. 
Quarterly  Journal  of  Science.    Oct.  1878-Sept.  1879.    I.  V.  William. 

son  Fund. 
London.  Edinburgh,  and  Dublin  Philosophical  Magazine.    Dec.  187S- 

Nov.  Ib79.    I.  V.  Williamson  Fund. 
Mineralogical  Society  of  Great  Britain  and  Ireland.    3[ineralogical 

Magazine.     Vol.  2*  Nos.  11-14.     The  Society. 
Nature.     Nos.  472-028.     The  Kditor. 
Notes  and  Queries.     Nov.  1878-Oct.  1879.     The  Editor. 
Popular  Science  Review.    Oct.  1878- Jul v,  1879.    I.  V.  Williamson 

Fund. 
Quarterly  Journal  of  Microscopical  Science.     Oct. -July,  1879.    I.  V. 

Williamson  Fund. 
Royal  Asiatic  Society  of  Great  Britain  and  Ireland.    Journal,  new 

series      VoU  11,  Pis.  1  and  2.     The  Society. 
Royal  Geographical  Society.     Proceedings,  new  series.     Vol.  1,  Nos. 

1-8,  11.     Journal.     Vol.  48.     The  Society. 
Royal  Institution  of  Great  Britain.     Journal,  Vol.  8,  Pts.  5  and  6. 

f.  V.  Williamson  Fund. 
Royal  Microscopical  Society.    Journal.    Vol.  2,  Nos.  2-6.    The  So- 
ciety. 
Royal  Society.     Proceedings.      Nos.  184-196.     Philosophical  Trans- 
actions, Vol.  167,  Pt.  2,  Vol.  168  and  Vol.  169,  Nos.  1  and  2.     The 
Society. 
Society  of  Arts.     Journal.     Vol.  26.     The  Society. 
TriibnerV  American  and  Oriental  Literary  Record.     Nos.  135-142. 

The  Publishers. 
Zoolojdcal  Society.    Proceedings.     1878,  Pt.  3-1879,  Pt.  2.    Transac- 
tions.    Vol.  10,  Pts.  10,  11,  12.     The  Society. 
Zoologist.     Nov.  1878-Sept.  1879.     I.  V.  Williamson  Fund. 
London,  Ca.    Canadian  Entomologist.    VoL  10,  No.  12-Vol.  11,  No.  10. 

The  Editor. 
Lou  vain.     University  Catholique.     Annual  re,  Anne  43me,  and  seventeen 

theses. 
Lucca.     Rcale  Accademia  Lucchese  di  Scienze,  Lettere  ed  Arti.    Atti.  T. 

20.     The  Seciety. 
Lubeck.     Naturhistorische  Museum.     Jahresbericht,  1877-78.      The  Di- 
rector. 
Luneburg.      Naturwissenschaftliche    Verein.      Jahreshefte   VII.      The 

Society. 
Land.     University,  Acta,  T.  9-14.    The  University. 
Lyon.    Societe  d' Agriculture,  Histoire  Naturelle  et  Arts  utiles.    Annalea, 
4me  Serie,  T.  9me.     The  Society. 
Societe  Linneenne.    Annales,  n.  s.  T.  23me.    The  Society. 
Madison.     Botanical  Gazette,  Vol.  4,  No.  U-Vol.  5,  No.  1.    The  Editor. 
Wisctmsin  Academy  of  Sciences,  Arts,  and  Letters.    Transactions. 
Vol.  4.     The  Society. 
Madrid.     Memorial  de  Ingenieros  y  revista  cientiflco-militar.    Ano  33,  No. 
22-Anno  34, 21.     The  Editor. 
Observatorio,  Anuario,  1877,  1878.  1879. 
Resumen  de  las  Observaciones,  1873-74,  1874-75. 
Observaciones  meteorologicas,  1873-74,  1874-75.    The  Observatory. 
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Mancbfsler.    Soientiflo  Students'  Association.    Annnsl  Rppori,  )877     Tbe 

Bociely. 
Metz.    Acadfniie.     KlemolrcR.  T8c  Atinue.    Tiic  Sncictjr. 

Vercin  Rlr  Erdkunde:  JalireslMricht,  ler.    TLe  Siiclety. 
Mexico.     Muiieo  NaclonHl.     Anales  I.  7.     TUe  Director. 

Sociedad  "Andres del  Rio."    Bo1etiii,CaaderTin  1  and  3.    Tbe  Society. 
Socicdad  de  Oeografiay  Estodisticn  de  la  RepuUlica  Mexicans.    Boleljn, 

T.  4,  Nna.  2-3.     The  Society. 
Sociedaii  Meiicana  de  HUtorift  Natural.    La  Naturalewi,  T,  4,  Nns.  S- 
15,     Tlie  Society. 
Milan.     R.  Istlluto  Lomlmrdo  di  Science  e  Letlere,  Rendicontl.     Seric  8, 
VoIh.  fiandlO.    Memorie.     Vol.  13,  Fuse.  3  ;  Vol.  U,  Fas«.  1.    The 
Society. 
Regio  Islilulo  teclinlco aupcriorc.    ProBramma,  I87S-79.    TUcSociety. 
Milwaukee.     Natiirbistoriache  Verein  von  Wisconsin.    Jaliresbericlit,  ISTH- 

78.    TUB  Society. 
Minneapolia.    Minnesota  Academy  of  Natural  Sciences.    Balletin,  pp.  33^ 

353.     The  Society. 
Hodeiia.      Societa  dei  Naluralisti.      Annuario,  SlI.,  Disp.  1  and  3.      The 

Society. 
Mona.    Sociiile  des  Sciences,  dcs  Arts  et  des  Lettres  du  Uainaut.    Memoircs, 

Ser.  4,  T.  3tne.     The  Sociely. 
Montpellier.     Academie  dea  Sciences  et  I.ettres.     Memoires  de  la  Section 
des  Sciences.     T.  S,  Se  Fasc.  1 ;  Section  de  Medecine,  Mcinoirci,  T. 
5,  le  Fasc.     The  Society. 
Montreal.      The   Canadian  Nnturallst.     N.  S.  Vol.  9,  Nos.  1  and  8.     The 

Editor. 
Moscow.   Soclililmp^rialedesNadiralisles.    Bulletin,  1870, Nos.  1-i,  1878, 
Nos.  2. 
Nouveau  Memoires,  T.  13,  Livr.  /!.     Tlic  Society. 
Miinsler.     WesllallBchea  Provinzial  Verein  fur  WUsenschaft  und  KunsL 

7er  Jahresb.    The  Society. 
Munich.     Oesellechnft  fur  Anlhropolofiie,  Ethnologie  nnd   CrgeachichU. 
Beilrage.  Vol.  3,  Nos.  3  and  4.     The  Society. 
K.  Stemwart.    Beobacbtimcen,  1877. 1878.    The  Observatory. 
K.  B.  Akademie  der  WissenschalleD.   SilxungHbericbte  der  uiatU.  -pbyc 

Classe.    1878,  1-4. 
Abhandlimgcn.  historiscbe  Classe,  13er  Bd.,  1  and  2  Ablh. 
Nancy-    Soci^te  des  Sciences.    Bulletin.  Serie  3,  T.  3,  Fasc.  B  and  D.    The 
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American  Qeographical  Society.    Balletin,  1878,  No.  2-1870,  No.  3. 
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